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zt zl-.e Ir.venuu:;; Heterocyclic Carbcnyi Cc=pour.is a 7hrc=:si.-i 
Inhibiting Action 

[Objective] 

fStrucfjre] Tnis invention relates tc compour.ds and pharT.acciccically 
p:2rr.i-3ible salts tr.erecf as :r.dicated cv general fcr-u.a i: be lev -nat 
inhibit rrv activity against thrtrbm and that can te -^sec m preventing en- 
treating thrombosis. 

jCherr.ital Formula 1 = ] 



[Wherein, A indicates a heterocyclic group, indicates an alkyl group, a 
auanidino arou?, an amidino group, an amidmcthio grcup, an ammo group, an 
hvdrcnvl group' a -eroapto group, a lower alkoxy group cr a phenyl group that 
-ay h:e' substituted. 3 indicates an ammo acid residue, =■ indicates a methyl 
grout, :-i cycloalkyl group, an aryl group, a hecercaryl group or an arylth*. : 
group. X indicates a hydrogen atom, an hydroxy 1 group, an ammo grcup. a 
haiccen atom, an aikylamino group, an acylammo group tr an 

alkoxvcarbonvlammo group, m indicates an integer cf 1 to 50 and n indicates 
an integer of 0 to -i . ] 

[Claimsl 

tClai:?. 1] Hecerocylic oom.pounds and phar-acclogioaily permissitle salts 
theretf as indicated by general formula ii: belov. 



[Chemical formula 



R* R^ 
HO H H O 



(1) 



[Wherein, A indicates a monchetertcyclic ring vhioh :s a 5 -ember zv i meirx^r 
saturated, partiall'/ saturated cr unsaturated ring having at least . nitroger. 
atom or dihe terocyol ic ring in which benzene rings or pyridine rings are 
condensed : which heterocyclic rings r.ay have oxygen atcms, icdme atoms cr 
three cr less separate nitrogen atoms, in which mcncheterocycl ic ring:^. the 
carbon atoms in the ring, and, in which diheterocyloic rings, the carbcn ,\zz'- 
in the benzene ring or the pyridine ring, may be substituted by lower al/iyl 
aroucs havmc I to'-i carbons atcms, halogens, hydrcxyl groups, am.ino groupc t: 
mercactan aroups , and which rings may be bonded to the carbcnyi group by any 
of the "carbcn atoms that form the heterocyclic rings; , R- indicates an ai;--.yl 
grout having 1 to -i carbon atoms and which r.ay be branched, a guanidinc grtup. 
an a-r-idinothio group, an amidino grcup, an amino grcup, an hydrcxyl grcup. i 
mercao:c crouo or a* lower alkoxy grcup or a phenyl grcup that -ay be 
rubstitutec by a guanidinc grcut. an amidino grcup. an amine gvtup. an 
hydrtnyl ?rtup, a mertaptc grcup tr a haltgen. - mdi rates ■•; rei:iiu- z:\.;Z 
be selected from the following subsc 



WHO O-^ O-^ 0^ 

-H-!--?-pff -? 

HMO 0*^ O*^ 



1 wherein, R is an aikyl group having 1 to 6 carbon atoms and which mav be 
branchea. a pnenyi group or a phenylmechyl group) , indicates a methyl 
grcup, an aryi group, a cycioaikyi group, a heteroaryi grouD, a arylthio grcuo 
^r a methyl group c-at is bonded with X, X indicates a hvdrogen atom, an 
"vdrcxyi group, an ammo group, a halogen atom, an alkvlammo group having • 
-o 4 caroon acc-s, an acyianmo group, an alkoxycarbonylammo group or an 
aryicxycarDcnyianmo group, m indicates an inteaer of 1 to 5 and n i-.dicates 
an integer of 0 -o 4] . 

^Clai.T. 2] A heterocyclic carbonyl compound in which, in general formula (1) ^n 
-laim 1, A maicates a thiazole, an oxazole, an imidazole, a chiazoline an 
zxazoime, an i-.idazolme, a pyridine, a pyrimidine, a pyrazole, a 

2. 4-chiaaiazc:e, a 1 , 2 , 4 -oxadiazole . a 1, 2 , 4-triazole (which heterocvclic 
rings are conaea to the carbonyl group by any of the carbon atoms of which 
they are formea; , a benzothiazole , a benzooxazole , a benzoimidazole a 
thiazolc [5, 4 -b] pyridine, a thiazolo [4 , S -b] pyridine or an 

imidazof4,S-blpyridine ^which heterocyclic rings are bonded to the carbonv- 
group oy the caroon atom m the 2nd position), indicates a guanidino grcuc 
^n amidinotnio crcup, an amidmo group, an amidino group, an amino grcuo. ar ' 
.-lyaroxyl group, a mercapto group or a lower alkoxy group or a ohenyl grouo 
tnat nay be suostituted by a guanidino group, an amidino groun' an amino ' 
9roup, an hyaroxyl group, a mercapto group or halogens, B indicates a resid-- 
-nat IS selectee from substances of the following formulas 

[Chemical Formula 3] 



t I II 
H H 0 



■"2 



wherein R' has the sa*T.e si-rni f icances as defined in general rcrr^ula f I i ; , ?. 
indicates a tnethyl a roup, a phenyl group chat may ha\'^ substituted groupo'. *i 
tnienyl group, a pyriiyi grtup, an mdolyi. group, a naontnvi grouo, a 
aichenyimethyl group, a cyclopentyl group, a cyclohexvi ^roup. a phenvitl:io 
group or methylene that is bonded with X, X indicates' a hvdroaen atom", an 
hydroxy 1 group, an ammo group, a halogen atom, an alkyl ammo 'group with 1 co 
•i carbon atoms, an acylammo group, an alkoxycarbonyiammo group or an 
aryloxycarbonylamino group, m indicates an integer of 1 to 5 and n indicates 
an integer of 0 to 4 . . " 

LCiaim 3] A thrombin mhibitcr that contains the hecercrvclic rcmcounds 
described m Claims 1 ::r 2 tr pharmacologically permi-sible sal ts'^thereof as 
Its effective components. 

[0001] 

[Field of industrial use] This invention relates to novel heterccvicic 
carbonyl compounds that have thrombin inhibiting action. 

[0002] 

[Prior art] Known ccmpcunds that exhibit thromxin inhibiting activitv are 
described, for example, in Japanese Patent Application Sarlv Disclosure 
Mo. E-1- 100 342 [ 1979] and U.S. Patents No. 4 399065 and -19:7809. However, thesr 
existing compounds do not have sufficient thrombin inhibit mc activity. ' 
Therefore, there is a demand for compounds havmg hiciher activitv and^enzv-me 
selectivity. ^ - . . 

[Synopsis of the invention] 
[0003] 

[Problems the invention is intended to solve] On the basis of research on 
protease inhibitors, the inventors discovered a group of novel compounds that 
have thrombin inhibiting activity. Consequent Iv, this invention has the 
ob]ective of providing novel heterocyclic carbonyl ccmocunds having thrombin 
■inhibiting activity. This invention has the further objective of oroviding 
thrombin inhibitors that contain these novel heterocvcllc carbonvl" compounds 
having thrombin inhibiting action as their effective* components . ' 

[0004] 

[Means for solving the problems] The heterocyclic carbonvl ccmocunds of this 
invention are the compounds indicated by general formula': below and 
pharmacologically permissible salts thereof. 

(0005] 

[Chemical Formula 4] 



X-C-C-B-N-C-C-A 
I i I 1 u 
HO H H O 



r__n maicazes a ...cncr.e terocyo- ic ring whioh is a 5 ~em±er cr 5 member 
saturated, partially saturacad or unsaturated ring having at least 1 nitrogen 
atom cr diheterocyclic ring m which benzene rings or cvridine rincs are 
condensed (which heterocyclic rings nay have cxvgan atzms. iodine items or 
three cr less separate nitrtgen atoms, in which' mon-heterccvclic rincs, the 
oaroon atoms in the ring. ano. in which diheterocvlcic r*-c= -"-^ -a^bo-^ atom- 
m the benzene ring cr the pyridine ring, mav be substituted bv lower aihv- 
groups having I to 4 carbons atoms , ha logens', hvdr-vy- ^.^-.^r^"- ^^T-- grcuos o' 
mercaptan groups, and which rmcs mav ' be'^'bonded' tc the -a^-l-.' - bv anv 



-.: i.-e career, atoms chat form zhe heterocyclic rings), R' indicaces an aikyl 
;rcu? naving . to 4 carnon atoms and which may be branched, a guanidino group 
an a- — :notnic group an amidino group, an amino group, an hydroxyl group a 
rercapto group cr a lower alkcxy group or a phenyl group that mav be 
substituted cy a guanidmo grcup, an amidino group, an amino group an 
nyarcxyl group, a mercapto group cr a halogen, B indicates a residue that can 
oe selected from the following substances 



{Chemical Formula 5] 



I 

I t 
N H 



H H O 0-^0-^ o-^ O*"^ qJ^ 



.vnerem R has zhe same significances as defined in general formula iZ) ) = 
mcicates a metnyl group, a phenyl croup that may have substituted groups' a 
rnienyl group, a pyridyl group, an indolyl group, a naphthyl group a ' 
cipnenyimethyi group, a cyclopentyi group, a cyciohexyl group, a phenv" thio 
group cr methylene that is bonded with X, X indicates a hydrogen atom* an 
r.yarcxyl group, an amino group, a halogen atom, an alkvlamino group wi^h i 
•1 carcon atoms, an acylammo group, an alkoxycarbonylamino group or an 
aryicxycaroonyiammo group, m indicates an integer of 1 to 5 and n indicates 
an integer of G to 4 . 

Further, the thrombin inhibitor and anticoagulant of this invention are 
suostances that contain the ccnpounas cf the aforementioned general fcrmui^i 
■■ij ana pnarmacologically permissible salts thereof. The compounds of the 
a^or^rr.entionec general formula {1} of this invention have stronc rhrombm 
ir-nibiting activity and are useful as medicinal drugs. 

•: 30071 [Specific description of the invention] The substituted grcup i-.dicated 
oy ^. m general formula (IJ is a monoheterocyclic ring which is a 5 member or 
c memoer saturated, partially saturated or unsaturated ring having at least 
..itrcgen atom cr diheterocyclic ring in which benzene rings or pyridine rinas 
'.^re condensed wnich heterocyclic rings may have oxygen atoms, iodine atoms or 
--ree or less separate nitrogen atoms, in which monoheterocyclic rings the 
careen atoms m the ring, and. in which diheterocylcic rings, the carbcn atoms 
-n tr.e oenzene ring or the pyridine ring, may be substituted bv lower alkyl 
tlZ'y'^ -aving 1 to 4 carbons atoms , halogens, hydroxyl groups ammo arouos or 
...ercaptan groups, and which rings may be bonded to the carbonvi aroup'-v an" 
ct tne carbon atoms that form the heterocyclic rings). Preferably, thev are 



-terccyclic rings such as a thiazclel an oxazole. 



... - . . an imidazole, a 

-.-^-_.ir.= , an zxazzime, an i.r.icazclir.e . a pyridine, a pyrim.idme, a 
.^l. razoie, a 1 . - , 4 - thiadiazoie , a 1 . : , 4 -oxadiazole or a 1 . 2 . 4 - t-iazole -^na 
'wnicn heterocyclic rings are bended to the carbonyi group bv anv of -he 
careen atoms or wnich they are formed) or a diheterocylcic rina such as a 
eenzct.-iazole, a oenzooxazole . a benzoimidazole . a thiazolofs 4-b]pvrid--e ^ 
-niazz-^ i4 .. 5-c. pyriame or an i-idazc ;4 . 5 -b] pyridine ring (which het-rccvc ' ' - 
rings are oondeo to the carbonyi grcup by the carbon atom in the Ind' ^' 
pcsitizn,- . * 



;00081 In additicn. the substituted group indicated z/ ?.' m general ^ 
•I) is a methyl group, an isopropyl group, a guanidir.o croup/ an arrldWc'-*^' - 
group, an amidino group, an amino' group an hydrcxvl "arcuo , " a rr.ercacto''g-'~-c' 
a lower alkcxy group or a phenyl group that mav be' substituted bv a'-uad — ^-- 
isicj group, an amidino group, an amino group, an r.vdrcxvi group! a :^iercapto^ 
group or a halogen atom and m is an integer of i tc*5. 

Preferably, Rl is a guanidino group, an amidino orcuo or an amino arouo cr a 
phenyl group that is substituted by a guanidir.c cr=up. an amidir.o arcuo 
ammo group and m is an integer of 3 to 5. ' ' 

[0009] The residues indicated by S in general forrr-la li are c^-aminc ac -^s 
amino acid residues or straight chain or cyclic carbcnvi compounds. ' 
Preferably, they are residues selected from compcjr.ds of the fcilowi-c 
structural formulas. 

[0010] 

[Chemical Formula 6 J 



HMO 0*^ 0^ 0*^ 0*^ 



(Wherein, has the same significances as defined in general formula il) .) 

[0011] The substituted group indicated by R- in general formula ;i) is an 
alkyl group that may be branched, an aryi group, a ohenvl grouo ::hat' -av c-^ 
substituted, a cycloalkyl group, a heterccvclic saturated iarctnatio -if a 'ha^ 
contains 1 cr 2 nitrogen atoms or a 5- or 6 -member heterocvclic saturated 

{aromatic; ring that contains one oxygen atom or sulfur atoms, in which" 
methylene is bonded with A and in which n is an integer of 0 to 5 
^^^l^l^^^V' is a phenyl group, a diphenylmethyl croup, a biphenvi grouo =i 
naphthyl group, a pyridyl group, a pyrrole group, an indolvl grouo, a thiV'-'-i 
group, a furanyl group or a phenyl thio grouo and the heterocvclic* -i-z -^at"-3 
formed by the methylene that is bonded with X is pvrrolidine' or pipe-'d-'re ar- 
n is an integer of 0 to 2 . ' r- r- - - - . 

[0012] The substituted groups indicated by X in general formula (I] are 




[0013] The desirable compound groups of this invention are compounds m 
in general formula il) . A is a thiazole, R- is a guanidino oroup, 3 is" *a 
residue selected from substances of the follcwir.g" structural formulas 



[0014 J 

[Chemical Formula 



Tfr -i i :P f 

H H 0 o*^ n>vv 



{Wherein R has che same significance as defined for general formula (ij) r 
IS an aryl group, a cycloalkyl group or a phenyUhio group, X is hydrooen' an 
ammo group or a benzyloxycarbonylamino grcup/m is 3 and n is 0 nr i !nH* 
, compounds in which A is a chiazole. is an "^mino group B is a residue 
selected from substances of the following structural forinulas 

[0015] 7 

[Chemical Formula 8] ? ^'■A -k* V O 

H H O o'*^ o'*v 

(wherein R' has che same significance as defined for general formula (I)) 

an aryl group a cycloalkyl group or a phenyl chio grouD, X is hydroqen' 
amino grouc or a benzvlcxvcarhf^nvl ain-i r,r, _ ' , 'Jyarogen, 



R 

an 



=™w • ^ '^'^ --r>.xw=i^yj. a'-uus' or a pnenyiciiio grouD, X is hvdrooen 

amino group or a benzyioxycarbcnylamino group, m is 4 or 5 and n is 0 Ir i . 

C0016J Desirable specific compounds of this invention include, for examole 

amidl'"''^'"'^^^^"''^'''' ' <2--*>i"°iyl)"-bonylJ -4-guanidinobutylI -L-pyrroline 
e^f'^c^rboxyamlde: ' ^•'^^"=^^1 ' -4-guanidinobutyl) -L-occahydroindol 

D-phenylglycyl-N- (1- [ ( 2 - Chiazolyl ) carbonyl] -4 -guanidinobutvl J -L-proline amid^ 

y?r--z^p?:rrnf!mide:°"''^""^^^^ 

aS^"°"^''^"^^^^^"^^"'''''"''^'^'''^'°^^^'"^''°"y^'-''-5"anidinobucyn 

am?3i'^^r^M°'?^^;'': ';-=hia2olyl) carbonyl] -4-guanidinobucylI -L-proline 
amide, 2- tNM2- (phenyichioacecyl) cyclopenca-l-ylcarbonyl] -L-alcinyll chiazole 
D-phenylalanyl-N- 1- C2 - rhiazolyl ) carbonyl] -S-aminopentyi] -L-p?o?ine amtde and 
D-pnenylalanyl-N- (1- [ (2 - thiazolyl) carbonyl) -6-aminohexyl) -L-p?oline amde 

C00171 Stereoisomers accribucable to the carbon atoms in the molecule can be 
present in the compounds o£ this invention. All stereoisomers are 
this invention. The compounds of this invention cin bl laTts "hese salts 

pharmacologically permissible. Prefer^b" they can bl 
sui'^?c ^"=i- hydrobromic acid, hydroiodic acid! nitric acid, 

sui._..c acid, pnospnoric acid, acetic acid, citric acid, maleic acid 
=_-^ini= acid, lactic ici=, tartaric acid, xachanesuif onic acid 
etnanesulfonic acid, benzenesulf onic acid and p-toluenesulfonic'acid 



:0Ci8t The compounds of general formula (I) can be sv-nrr.esized by variou:: 
me c hods . For example, compounds of general formula ' IV, 



■0021] • 

[Chemical Formula 11] ^ 7* 

(CHiJ* I H (IV) 

X-C-C-9-N^-C-A 
HO H H OH 



•wherein, R^ R- , A, B, X, m and n have che same significances as defined 
previously) can be obcained by reaccmg compounds as indicated bv crenerai 
formula (II) below 

[0019] 

[Chemical Formula S] 

fe 

X-C-C-B-OH 
I a 
H O 



(wherein, , X, B and n have the same significances as defined in general 
formula (I) and X indicates a group having a protective group; and "compcun, 
as indicated by general formula (III} below 

[0020] 

[Chemical Formula 10] 

I 

H OH 



(wherein. R\ A and m have the same significances as defined in general 
formula (I) and R* indicates a group having a protective grouc) with a 
suitable coupling reagent. When protective groups are necessary for R an 
in the synthesis, protective groups that are used in peptide chemistry can 
generally be used. Preferably, they can be t -butoxycarbcnyl groups, 
benzyloxycarbonyl groups and 4-methoxy-2 , 3 , 5- trimethylbenzenesuifonyi group 

[0022] Reagents that are used in peptide chemistry can be used as the couci 
reagents. Desirable coupling reagents include, for example, 

N.N' -dicyclohexylcarbodiimide, l-ethyl-3- (3' -dimethviaminopropvl ) carbodi imi 
benzotriazol-l-yloxytris (dimethylaminci phosphonium hexaf iuorophospha te . 
N,N' -bis t2-oxo-3-oxazolidinylIphosphonediamide acid chloride and 
diphenylphosphinyl chloride. In the presence of these reagents, the react i 
can be performed in a suitable solvent (for example, ethvl acetate, 
acetcnitrile, methylene chloride. DMF) at -70 to 30°C, and cref^rab'v - " " 



:.ex!:. rr.e nyarcxyi grcup cf zcnpz-sr.d iV/) is oxidized to form a keccne 
.-.u req.—ra, che proceccive grcup ran be removed and Che heterccvclic carbcrv- 
cc:r.pc'-n- rf general fcrmuia (I) can be sczamed. The oxidacicn reacricn ca-' * 
ce perz^rmed wicn dimechyi sulfoxide using various types of addicives as 
ciescri^ez in Synthesis. 1990, page 857. Oxidation can also be oerfcrmed bv 
means c: cecra-n-propyiammoniun perthenate [phonetic)**, pyridinium dichrcmat- 
and pyridinium chlorocnrcmace , Oxidation by means of dimethyl sulfoxide m 
Che presence of oxalyl chloride is preferable. For example, the compounds of 
general rormula 'I) can be obtained by reacting a reagent preoared from ox-ilvi 
chlcridr and din-.echyl ^ulfsxide with compound flV) at -70 co b«C .isina 
methyi^nr chloride as the solvent, after which treatment is perfcrmed^wich 
trietny. amine . 

[0':4] :-:rderate reacticn conditions, can be selected to obtain compounds cf 
g'--.=ra: rcrmula ti] when a reaction to eliminate procecticn is required. "cr 
example. when the protective groups described above are used, the protection" 
can be eliminated by hydrccraclcing using palladium- carbon as the cacalvst or 
by an acid decompositicn reacticn m which trif iuorcacecic acid is reacted m 
the presence of anisole and thicanisole. 

[002 5] The compounds of general formula {Ij of this invention form acid 
additicr. salts with various inorganic acids and organic acids. Comnound ■: : - 
that is cbcained by the aforementioned reactions can be isolated m' free form 
or m the form cf a salt. When it is in free form, the acid addition salt can 
be obtained by reacticn with the desired acid. 

[OOZoI* :n order to obtain the aforementioned amine compound ill*;, which ic 
the starting substance, the carbinol compound CVII) 

(0029] 

[Chemical Formula 14] 



I H 

AUoc-W-C-C-A CV") 
I I I 
H H OH 



can be cbtained by reacting the aminocarbinol compound fV) , which is obtained 
by the -ethod described m Chemical Review, 1989, Vol. 89, page 1-19, 

[0027] 

[Chemical Formula 12] 

?' 

<CHa)i. 

' (V) 
ABoc-N-C-CHO ^ ' 

1 I 
H H 



wn^rem -.' ano r. nave the sar.e significances as defined in general formula 
(ir; and Alloc indicates allyloxycarbcnyl grouo) with the silyl ccmcound -Via) 
aescribed in Journal of Heterocyclic Chemiscrv, 1971, Vol. 8, paa^ -57 and 
Journal if Organic Chemistry, 1988, Vol. 33, caae 174 8. 



[oozai 



(Chemical Formula 13] 

(CH3),Si-A (Via) 

(wherein A has the same significances as defined m general formula (i:). 
Preferably, chis reaccion can be performed using methylene chloride as ch= 
solvent at 0 to 50'C in the presence or absence of ceri'-m fluoride and 
tetrabutylammonium fluoride. Compound (VI I} can also be obtained by treat 
Che heterocyclic compound (H-A) , which is the starting substance, witn a L\ 
such as n- butyl lithium m an inactive solvent ; f or exarrpie, tecrahydrcf ura 
and dime thoxye thane ; to form compound (Vlb) 

(0030] 

[Chemical Formula 15] 

Li 'A' (Vlb) 



which is then reacted with, the aforementioned compound .V) . The 
aforementioned amine compound (III) can be obtained by treating and 
eliminating the ammo group protective group of compound (VII) , for example 
pyrrolidine in the presence of ?d(PhiP)^, which is a kno--/n method. The 
aforementioned carbcxylic acid compound (II-, which is also a starting 
substance, can be obtained by ordinary/ methods of peptide chemistry when =- 
is an ammo acid residue. Compound (ID can be obtained by introducing the 
carboxylic acid compound (VIII) into a reactive derivative (for example, an 
acid halide, an acid anhydride or an active ester) and by reacting it with 
alkali metal salt of the amino acid (IX) or a salt of an organic base. 
Preferably, compound (VIII) can be reacted with M-hydrozysuccinic acid amid- 
to convert it to an active ester which is then reacted with the amino acid 
(IX} in the presence of an organic base to form a peptide bond. 



[0032] 

[Chemical Formula 16] 



X-C-C-OH + H-B-OH i_c-c-e-OH 

HO I 

<V1U) (IX) (H) 



When 3-OK of the aforementioned compound (Hi is an aliphatic carboxylic ac 
it can be obtained from a cyclic or straight chain dicarboxylic acid'. For 
example, with a cyclic dicarboxylic acid, the monoalkyl ester (1) is reacte: 
with a thionyl chloride or oxalyl chloride to form an acid chloride iZa,- , 
which is then treated with diazomethane to convert it to diazomethyl ketone 
{2b) . This ketone is reacted with anhydrous hydrogen chloride to form the 
chloromethyl ketone (2c) , which is then converted to phenyl thiomethyl >:etc-- 
(3) by treating it with thiophenyl . The carboxylic acid compound (ID can : 
obtained by hydrolyzing the ester of this ccrpound. 



11 



(0033i 

iChemicai Formula 17] 



^ M-CHN^ 
2c M-CHjQ 



CH^h 



(Wherein, indicates a mechyl group, a benzyl grouD or a diDhenylmechvl 
group . ) - ~ ^ J 

L0034] Because compound (I) of this invention and its acid addition salts 
exhiDit a strong, selective inhibitory action against thrombin, it is useful 
as a diagnostic drug for determining thrombin in the blood, as a platelet 
coagulation inhibitor and in the prevention and treatment of thrombosis. 

[003 51 Thrombin inhibitors which contain compounds of this invention as 
indicated by general formula (I) and pharmacologically permissible salts 
thereof as their effective components can be used in various forms suited to 
oral and parenteral administration {for example, inhalation administration, 
nose drops, eye drops, sxibcutaneous administration, intravenous injection 
intramuscular injection, etc.) 

[00361 For example, depending on its intended use, they can be orepared as 
oral agents in such forms as tablets, capsules, granules, powders, fine 
grains, troches, syrups and emulsions, as inhalation agents, as solutions for 
topical use m the form of nose drops and eye drops and as injection agents 
.or intravenous injection and intramuscular injection. These oreparaticns can 
ce manufactured by standard methods using vehicles, extending agents, binders 
wetting agents, disintegrators, lubricants, dispersants, buffering agents 
preservatives, auxiliary dissolution agents, antiseptics and stabilizers that 
are commonly used. 

[0037] The content of the compound of this invention in a drug preparation 
aiffers depending on the form of the preparation. Ordinarily, it is i to 
70 wt%, and, preferably, 5 to 50 wt %. of the total composition. The dose and 
the method of administration are determined appropriately taking into 
consideration the age and sex of the patient and the degree of symptoms. 
Ordinarily, for adults, it should be on the order of approximately 0 . 1 to 
2000 mg, and, preferably, 5 to 400 mg, per day. It can be administered once 
or several times a day. 

■.Z02S- Method of determination cf in vitro inhibitory activity 

Thrombin inhibiting activity in an in vitro system was found by the method 
aescrioea m the European Journal of Biochemistrv, 1988, Vol. 172, page ^7 a 
mixed solution of ICO ml of 0.1 M trishvdrochloric acid scivtior (pH 9 0- 
containing 0.3 M NaCl and 2 :ry[ CaClO , a 10 ml DMSO solution of the ccmcound 
or this invention, 50 ml of bcvme ser-jm albumin solution {0.4 mg/mll and 
20 ml of thrombin {0.5 U/ml) dissolved in the aforementioned trishydrochl jric 



aciG sciucion was prepared. To chis was added CO t.1 zi I ry. =cc-Asc '.OB^l - 
Prc-Arg-T.echyicoumarin amide sciur:.on .10% DMSO) , which -as ch-2 subs-rac^ 
the r.iy.cure was incufcaned for 10 mir.uces at jToc after v-irr. f 1-crescence 
inrer.siw-/ (al) of 440 nm excited by 330 nm U"/ was denerrr.i.-ed . Ac the"'sa*rr.e 
-in^e. an experimenc was perfcrn:ed in which DMSO was used i.-sread of the 
soiur:.on of the compound of this invention and fluorescence mtensitv .az:- was 
decermned in the same way. in addition, the fluorescence mtensitv* (b) **of a 
rnixea solution of 120 ml of the aforementioned 0.1 M trisnvdrcc" • o-- - ac- 
cuffer solution, lO ml cf DMSO solution, =0 ml of bovine 2eruT. albumZn 
solution and 20 ml of substrate solution was determined i= backcrcund. 
Inhibition rates were calculated by the fcllowina formula =r.d'the 
concentration required for 5C% inhibition (IC,,; was found. 

Inhibition rate (%) = [[(aZ-b) - (al-b) ] (a2-b;: - ::: 

The experimental results for representative comoounds of this invent* on ar^ 
shown in Table 1. 

Table 1. Thrcmbin Inhibition Activity 
Example No. of compound J 50% inhibit icn toncent rat ion 



1 
2 
4 
5 
7 
8 

Argatroban* 



* Compound described in Japanese Patent Disclosure Mo. 61-45529 [19S6J 
l'0039] 

[Examples] We shall now describe the compounds cf this inven-ion in detail bv 
presenting examples as indicated below. 'However, they are simplv 
illustrations and do not limit this invention in anv wav. 

[0040] Example 1 

D-phenvlalanvl->f- Ti- r f 2 - chiazolvl) carbcnvl ^ - 4 -auanidincburvl " -L-cr-lin^ amide 



t-butcxycarbonyl-D-phenyialanyl-N- :i- [ (2 - thiazolvl ) hvdro;--sthvl] -4- 'r-I' , N" -bis 
;t-butoxycarbonyl) aminoiminomethyl] amino] butyl] -L- proline' amide 

t-butoxycarbonyl-D-phenyialamyl-L-proline (300 mg, C.82 ™cl; . 

2- [2 -amino- 5- (W ,N"-bis ( t-butoxycarbonyl ) am.inoimincmethvi; amino- i -hvdrox^-pentv 
llthiazcie (367 mg, 0.82 mmol) and N-hvdroxbenzotriazcle .110 ma, :* 32 mmo^ 
were dissolved in IS ml of acetonitrile and 

1-etnyi - 3 - ( 3 ' -dimethylaminoprcpyl ) carbodiim.ide hydrochloride ■.137 mc, 
3.38 mmol) was added as the materials were being lce-cocl=d. The m.ixture was 
stirred at the same temperature for 3 hours. The tem.r;erature was then raised 
to room temperature and it was stirred for 15 hours. ' The react icn"*mi:-:ture~wa£ 

and dried in MgS04 . The solvent was rem.oved. the* crude 'troduto"'wa3 curifled " 
by flash chromatography and the target compound ;497 mc,'--^} vas cbtained7~ 

■H-^;MR^CDC1J 5 1.42-1. S2 (m. 32H) , 1.79-1.39 (m, :>:; - ---- t.-i :n 

1.53-3.:o .:.-n, Zil) , 3.3?-3.43 ;m, 4K) , 4.:i-4.C4 m, :h- . '=•' - 

4.43-4.50 (m, IH) , 4.98-5.02 Jm, IH) , 5.47-5.50 -.m, IH, , " : = -- - Ji;-- * 

7.71-7.-= (m, IH) , 8.33-8.35 (m, IH} . ' ' " 



13 



[0041] (b; 

D-phenylalanyl-N- (1- [ (2 - thiazolyl) carbonyl] -4-guanidinobutyl] - proline amide 

Oxazoiyl chloride (79 ml, 0.91 mmol) was dissolved in 8 ml of methylene 
chloride, dimethyl sulfoxide (129 mi, 0.91 mmol) was added at -40 «C and the 
mixture was stirred for 5 minutes . 5 ml of methylene chloride solution 
containing- the aforementioned compoimd {480 mg, 0.61 mmol) was added and the 
mixture was stirred for 30 minutes at -40 to -20^C. Next, triethylamine 
(581 ml, 4.1 mmol; was added and the mixture was stirred at the same 
temperature for 3 0 minutes, after which it was emptied into ice water. The 
organic layer was separated and washed with water' after which it was* 
desiccated with MgSO, and concentrated. The product was refined bv flash 
chromatography and t-butoxycarbonyl-D-phenylalanyl-N- [1- { (2- thiazolyl} 
carbcnyi] -4- [W , N" -bis { t-butoxycarbonyl) aminoiminomethyl] amino] butyl] -L- 
proline amide (4 07 mg, 86%) was obtained. This compound was dissolved in 1 ml 
of anisole and 4 ml of trif luoroacetic acid was added as the materials were 
being ice cooled. The mixture was stirred at the same temperature for 30 
minutes and was then stirred at room temperature for 30 minutes. The reaction 
mixture was concentrated, dissolved in 5 ml of water and washed with ether, 
after which it was freeze dried and the target substance (407 mc) was 
obtained. 'H-NMR{DjO) 6 1.59-1.60 (m, 32H} , 1.70-1.91 {m, 2H) , 2.12-2 14 
(m, 2H} , 2.75-2.81 (m, IH) , 3.15-3.29 (m, 4H) , 3 . 50-3.54 {m, IH) , 4.43-4 46 
(m, IH) , 4.53-4.61 (m, IHl , 5.49-5.55 (m, IH) , 7,32-7,46 (m, 5H) , 8.11-3 "5 
(m, 2H) , MS (SIMS) m/z {M'M . 

[0042] (cj Synthesis of intermediate 

The 2 - [2 -amino - 5 - [N' , N" - bis (t - butoxycarbonyl) aminoiminomethyl] amino - 1 - 
hydroxypentyl] thiazole that was used in this example was synthesized by the 
following method. L-arginine (10 g, 57 mmol) was dissolved in 60 ml of water, 
allyl chlcrof orr^te (8.99 mg, 74 mmol) was added under ice-cooled conditions 
as zhe pH was maintained at 9 to 10 with 4N-NaOH, the pH was adjusted to 7 and 
the T.ixture was stirred at the same temperature for 2 hours. The precipitate 
that separated out was collected by filtration and was washed wich a small 
quantity of ice water and acetone. It was then desiccated and 
N-allyloxycarbonyl-L-arginine (13.3 g, 90%) was obtained. The aforementioned 
compound (10 g, 39 mmol) and p- toluenesulfonic acid (7 g, 3 7 mmol) was 
dissolved in 250 ml of methanol, diphenyldiazomethane {15 g, 78 mmol) was 
added over a one hour period and the mixture was stirred for 3 hours at room 
temperature, after which it was concentrated. The reaction product was 
dissolved in chloroform and washed with water, after which it was desiccated 
with MgSO, and concentrated, with 

N-allylox^/carbcnyl -L-arginine diphenylmethyl ester p-toluenesulf onate (24 g) 
being obtained. The aforementioned crude product (24 g) was dissolved in 250 
ml cf acetonitrile, dimethylaminopyridine "(4.7 g, 39 mmol) and 
bis-t-butyldicarbonate (21 g, 97 mmol) were added and the mixture was stirred 
for 15 hours at room temperature, after which it was concentrated. The 
reaction mixture was dissolved in ethyl acetate and washed in water, after 
which it was ccncentrated. It was then refined by silica gel chromatography 
(n-hexcine /ethyl acetate) and 

Nof-allyloxycarbcnyl-N' , N" -bis (t -butoxycarbonyl) -L-arginine diohenvl methyl 
ester (14.5 g, 60%) was obtained. 

[0043] The aforementioned compound (11 g, 18 mmol) was dissolved in ISO ml of 
tetrahydrcfuran. LiBH, (0.75 g, 35 mmol) was added and the mixture was stirred 
:tr : hours at r-=rn temperature. The reaction mixture was coured ir.tc acidVr 
water at pH 3 , extraction was performed with ethyl acetate and the organic 
layer was washed with water, after which it was desiccated with McSO. and 
concentrated. The reaction product was refined by silica gel chroma tooraohv 
(n-hexane /ethyl acetate) and 

>7of-ailylcxycarbcr.yl-N' ,N" -bis {t-buto.c/carbonyl) - L-arainol (3.9 o. =0%) was 
obtained. 

'H-NM?.(CDC1,) 5 1.35-1.80 fm, 22H) ,*-*-.-30-3 . Sa - Cm, 6K) , 4.58 (d, J = 5 02 Hz 
IH) , 5.22 ;dd, S = 1.55, 10,0 Hz, IH) , 5.31 (dd, J = 1.55, 17.5 Hz. IH) , 5.49 
d, J ^ 7.53 Hz. IH) . 5.93 (ddd, J = =.02, 10.0, 17.6 Hz. IH) , 3.38 



(c, J = 5.C2 Hz. IH) . Oxazsiyi chloride (1.27 g, LO mmoi) was dissolved i- 
40 rr.l of mechylene chloride, dimethyl sulfoxide (1.57 g, 20 mmol} was added 
-30«C, after 5 minutes, 20 ml of methylene chloride solution containina the 
aforementioned carbinol compounds (3.0 g, 6.7 mmol) was added and the mixtur 
was stirred for 30 minutes at -30<'C. Next, triethylamine (4.62 g, 45 mmcir* 
was added and the mixture was stirred for 3 0 minutes at -5u°C, after which : 
was emptied into ice water and the solutions were separated. The organic 
layer was washed with water, after which it was desiccated with MgSO, and 
concentrated, with 

Nof-ailyloxycarhbonyl-N' , N" -bis I t-butcxycarbonyl) -L-arginai (2.9 g) beincj 
obtained. 

[0044] The aforementioned crude product (2.9 g) and 2- trimethylsilylthiazcie 
(1.54 mg, 9.8 mmol) were dissolved in 50 ml of methylene chloride and the 
solution was stirred for 5 hours at room temperature. IM tetra-n- 
butyiammonium fluoride THF solution (10.4 mi) was added, the mixture was 
stirred for another 3 0 minutes and was then emptied into ice water. The 
organic layer was separated, desiccated with MgSO^ and concentrated. it was 
then refined by silica gel chromatography (n-hexane /ethyl acetate) and 
2- l2-aliyloxycarbonylamino-5 - [N' , N" -bis < t-butoxycarbonyl) aminoiminomechvi] ai?. 

0- l-hydroxypentyl] thiazole (2.1 g, 60%) was obtained. 

'H-NMR(CDCl3) 6 1.35-1.86 (m, 22H) , 3.30-3.55 (m, 2H) . 4.05-4.22 (m, IH) , 
4.43-4.65 (m, 2H) , 5.06-5.40 (m, 4H) , 5.78-6.02 (m, 2H) , 7.28 (d, J = 3.0 Hz 
IH) . 7.73 (d, J = 3.0 KZ, IH) , 8,48 (t, J 6.24 Kz , IH) . 

[00451 The aforementioned compound (2.1 g) was dissolved in 35 ml of methyle 
chloride, piperidine (1.34 g, 19 mmol) and Pd(Ph3P)^ ■220 mg, 0.19 mmol) was" 
added and the mixture was stirred for 30 minutes at room temperature. The 
reaction mixture was concentrated and refined by silica gel chroma t ographv 
(chlorof orm/methanol) , with the target compound (1.42 g, 85%) being obtained 

'H-NMR(CDC1,) 6 1.40-1.80 (m, 22H) , 3,.17-3.5S (m, [sicj 4.70-4.80 (m, IH) , 
4.88-4.98 Cm, IH) , 7.40-7.80 {m, 3H) , 8.30-8.43 (m, 1H> . 

[0046] Example 2 

2 - [2- r2- (phenyl thioacetvl) cvclopenta- 1- vlcarbonvl] -L-aroinvl] thiazcle 
(a) 

2- [2- [2- (phenylthioacetyl) cyciopenta-l-ylcarbonyll amino-5- [N' ,N' -bis (t-bucix- 
arbonyl) aminoiminomethyl] amino- 1-hydroxypentyl] thiazcle 

2 - (phenylthioacetyl) cyclopentanecarboxylic acid (249 mg, 0.94 mmol), 
2- [2 -amino- 5 - [N' ,N' - bis ( t-butoxycarbonyl ) aminoiminomethyl] amino- 1 -hydroxyper.' 
l]thiazole (417 mg, 0.94 mmol) and N-hydroxybenzotriazole il26 mg, 0.94 mmol) 
were dissolved in 20 ml of acetonitrile, 

1- ethyl-3- (3 ' -diraethylaminoprcpyl) carbodiimide hydrochloride (215 mg, 

0.98 mmol) was added under ice-cooled conditions, the mixture was stirred at 
this same temperature for 3 hours, the temperature was then raised to room 
temperature and it was stirred for 15 hours. The reaction mixture was 
concentrated, after which it was dissolved in ethyl acetate. It was then 
washed with water, after which it was desiccated with MgSO,. The solvent was 
removed, the crude product was refined by flash chromatography and the taraet 
compound (438 mg, 68%) was obtained. 

•H-KMR{CDC1J 6 1.20-2.10 (m, 2eH) . 2.37 (m, IH) 3.30-3.50 (m, 3H) , 3.24 
(m, IK), 4.25 (m, IH) , 5.03 (m, IH) , 6.75 (m, IH) , 7.15-7.40 (m, 5H) , 
7.43-7.57 (m, IH) , 7.70 (m, IH) , 8.37 (m, IH) , 

[0047] (b) 2- [2- (phenylthioacetyl) cyclopentane-iylcarbcnyl-L-arginyi j thiazcl* 
cxalyl chloride (81 mi, 0.93 mmol) was dissolved in 13 mi cf methylene 
chloride, dimethyl sulfoxide (132 ml, 1.87 mmol; was added at -40°C and th* 
mixture was stirred for 5 minutes. " Z ml of 'methylene chloride solution 
containing the aforementioned compound (430 mg, 0.62 T.moi; was added and zr.e 
mixture was stirred for 3 0 minutes at -40 co -30**C. Mext, triethylamine 

.=55 ml, 4.2 mmol) was added and the mixture was stirred at this same 
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temperature for 3 0 minutes, after which it was emptied into ice water The 
organic layer was separated and washed with water, after which it was 
chro^t=araphy''a!:f °* -"""""^-i- ^= P-duct was purified by flash 

'?^'^;?>'^''^t°^7"y^'=>'=^°P='^"°^-i-yl«r^^^ -bis (t-bucoxvcarbonyD 

1 ml If'^ntt!?^^ i^^? '"!' "II "^^ obtained. This compound was dissolved in 
ionri^^f.^ ^ °^ trifluoroacecic acid was added under ice-cooled 

^nS sc-=^^ed at this same temperature for 30 minutes 

ana ^as then stirred for 30 minutes at ream temperatu-e The 'eacc-nn ^,^Tr,.,.= 

:?th=?h"r""^ ^""^ ^^"^ <::----="«tog?aph//;lhloro1o;:'me^hano- 

-/ich the target compouna (254 mg) being obtained. 

^4-NMR(CD30D) 5 1.60-2. CO (m, lOH) . 3.05 (m, IH) 3 24 (m 2K» 3 53 (m ih' 
3-90 (m, 2H), 5.56 (m, IH) , 7.10-7.40 (m, ^H) , 7 10 7 40 Im'^H) 8 05 
(m, IH), 8.12 (m, IH), MSCFD) m/z 488 (M") . 

[0048] (c) Synthesis of intermediate 

The 2-phenylthiomethylcarbonylcyclopentane-l-carboxviic acid that was used 
this example was synthesized by the following method 

2- [ (diphenyl) methoxycarbonyl] cyclohexane- 1-carboxvl^ c acid (2 Q a s i7 m«^i - 

-hlorii:"'5;'n"" 'l^r '^^'^ -^^^^ diss^li^d !n'2o'ml'ol'.ethvi:^e'' 

^nloride N,N-dimethylformamide {1 drop) and oxalvl chloride (855 mg . * ''^''^ 
6^7 9 mmol) were added under ice-cooled conditions and the mixture was stirred 
Ihh f"" ^^'^-^^ solution containing an excess of diazomethane Oas 

t i^ J^^"" ice-cooled conditions and the mixture was stirred for 3 0 mtnutes 

for another 30 minutes. The reaction product was concentrated, the ^^^^^-^ 
chloromethyl ketone that was produced was dissolved in 30 ml of 
Tsirmr^'f ethylamine (815 mg, 6.32 mmol) and thiophenol 

^690 mg, 6.32 mmol) were addea and the mixture was stirred for 3 hours at raorr 
temperature, after which it was concentrated. The reaction produc? was 
refined by silica gel chromatography (toluene/acetic acid) and 
phenyl thiomethyl ketone (2.12 g, 86V) was obtained. This product was 
l^^lt ltf tL^l^/'l of methanol, a IM aqueous solution of potassium carbonate 
(9.74 ml) was added and the mixture was stirred for 15 hours at room 
temperature. The reaction mixture was concentrated and the residue was 
dissolved in water and washed with ether. The aqueous layer was acidified 
=.rter which extraction was performed with ethyl acetate was then 

beSng^btained^ ^"""^ concentrated, with the target compound (0.97 g, 76%) 

7'^.1^7*?o'^^l*5H)'^°''''° (m. 6H), 3.20 "(m. IH) 3.58 (m. IHl , 3.80 (s. 2H) . 
:0049] Example 3 

r-ohenvlalanyl-N- fl- f (? - thiazclvl ) carbonvll -'^-^^r n inopanrvl 1 -T,-proline amid^ 

'v.r^"5'°'^''^''w°''^^"°"P^^'^^^^^^y^"^- t2-thiazolyl)hyxroxvmethyl] - 
^''T -L-proline amide, t-butoxvc^rbonvl-D- 

?henylalanyl-L-proline (255 mg, 0.70 mmol], ' ^wu^iyx 

2- C2-amino-6- (benzyloxycarbonyi ) amino -l-hydroxybenzotriazole (94mg 
u. 70 mmol) and N-hydroxybenaotriazole (94 mg, 0.70 mmol) were dissolved in 
.5 ml of acetonitrile, l-ethyl-3- ( 3 ' -di-ethylaminoorccvl) carbodiim^ de 
....-r=— cride -IQO mg, :.S4 mmci) was added under ice-cool^-^ -ond^-— -.s 
-a^sertrroom^r^^.r/"*''^ same temperature for 3 hours, the^em^^^rture'was 
Ztl^t ceraperature and the mixture was then stirred for IS hours The 

Acetate" ^'f wH ^^^centrated, after which it was dissolved in ethyl" 

^atl r^^^^^u J^^"" "'^^''^'^ with water, after which it was desiccated with 
MgSO,. The -ol\ent was removec, the crude product was refined bv flash 
cnrcmatcgraphy (ethyl acetate) and the target compound (393 mg, *81%) was 

•-H-^(CDC1,) 6 1.20-2.15 (m. 2 :H) , T"40- 2 . 30 (m, IH) , 2.90-^^ 47 (m 3H) 
3.65-3.77 (m, IH) , 4.23-4.53 3H) , 4 . 9= - 5 . 04 (m, 2H) , 5- oi-E 30 'm. 2- 

3.jO-=.36 im, 2H) 7.04-7.90 im. 12H) . ' 
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[0050] (b) D-phenylalanyl-N- [1- [{2-thiazolyl)carbonyi; -S-ammocentyiJ - 
L-proline amide 

Oxalyl chloride (72 ml, 0.84 tnmol) was dissolved in 3 ml cf methylene 
chloride, dimethyl sulfoxide (119 ml, 1.68 mmol) was added at -40'»C and the 
mixture was stirred for 5 minutes. 5 ml of methylene chlcnde solution 
containing the aforementioned compound (3 90 mg, 0.56 mmol) was added and the 
mixture was stirred for 30 minutes at -4 0 to -3 0<»C. Next, triethylamine 
(3 94 mi, 2.81 mmol) was added and the mixture was stirred :cr 3 0 minutes at 
this same temperature, after which it was emptied ir.zo ics water. The organic 
layer was separated and washed with water, after which it was desiccated with" 
MgSO, and concentrated. The product was refined by flash chroma tograchv 
(hexane /ethyl acetate) and ' ' 

t-butoxycarbonyl-D-phenylalanyi-N- [1- [ (2- thiazolyl) carbcnvi] - 5- 
(benzyloxycarbonyl)aminopentyl] -L-proline amide (388 mc, 73%) was obtained 
This compound was dissolved in formic acid (3.5 ml), Pd (150 mg) was added and 
the mixture was stirred for 3 hours at room temperature. The reaction mixture 
was filtered, after which the filtrate was concentrated, the nroduct was 
dissolved in I ml of anisole, trif luoroacetic acid (3 ml) was" added under 
ice- cooled conditions and the mixture was stirred at this same temperature for 
3 0 minutes. The reaction mixture was concentrated and was dissolved in 5 ml 
of water. It was then washed with water, after which f reeze-drving was 
performed and the target substance (190 mg) was obtained, 

'H-NMR(D:0) 5 1.25-2.04 (m, 7H} , 2.04-2.18 (m, IH) , 2.64-2.32 {m, 2K) 
3.00-3,70 (m, 6H) , 4.30-4.45 (m, 2H) . 5.45-5.55 (dd, J = 4.14. 9.31 Hz, IH) 
7.20-7.55 (m. 5H) , 7.70-8.20 (m, 2H) ; MS (FD) m/z 458 (M*) . 

[0051] (c) Synthesis of intermediate 

The 2- C2-amino-6- (benzyloxycarbonyl) amino-l-hydroxyhexyl] thiazoie that was 
used in this example was synthesized by the same method as in Example ic usina 
Not-allyloxycarbonyl-Nw-bensyloxycarbonyl-L- lysine methyl ester as t.he starting 
substance . 
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■K-Z.-MR (CDC:,) 6 i. 20-1. BO (m, 6H} , 1.30-1.36 (m. IH) , 3.10-3.34 <in, 3ni 
3.60-3.80 (m, IH) , 4.70 td. J ^ 3.78 Hz. IH) , 4.80-4.97 (m, IH) , 5.01 (s. IH) 
^.29 (d, J ^ 2.52 Hz, IH) . 7.30-7.38 (m, SH) 7.73 {d, J = 2. 52 Hz, IHl . 

i00S2i Example 4 

D-cvclo hexvlalanvl-N- ri - f f 2 -thiazolvl) carbcnvl ■ -4-auanidinofcutvn -L-orslir.g 
amide 

It was synchesized by the same method as in Example 1 from 

t-butoxycarbonyl-D-cyclohexylaianyl-L-proiine and the compound cf Exampie Ic. 

•H-NMR(D,0) 6 1.00-1.55 (m, 4H) , 1.55-2.25 {m. 14H) , 2.30-2.40 (m, 1H;- , 
3.22-3.30 (m, 2H) , 3.58-3.70 (m, IH) , 3.72-3.82 (m, IH) , 4.39 (dd, 3.45. 
13.8 Hz. IH) , 4.56 (dd, J=8.6 Hz, IH] , 4.80-5,30 (m, IH} , 8.10-8 23 m 
MS (SIMS) m/z 492 (M^) . ' 

[000531 Example 5 

D-Dhenv lalvcvl-N- [1- [ {2- thiazolvl) carbonvl 1 -4 -auanidinobutyll -L-oroli-e arr.ide 

It was synthesized by the same method as in Example 1 from 
t-butoxycarbonyi-D-phenylglycyl-L -proline and the compound cf Example ic. 

"■H-NMR(D,0) 6 1.62-1.97 (m, 8H) , 2.10-2.20 {m. IH) , 2.98-3.06 (m, IH) , 
3.22-3.30 {m, IH) , 3.S3-3.72 (m, IH) , 4.58 (dd. J = 3.40, 8.60 Hz, IHi , 
5.38-5.43 (m, IHI, 5.50-5.60 {m, IH) , 7.45-7.60 (m, 5H} , 8.10 (d, IH) , ' 8 22 
id, IH) ; MS (SIMS) m/z 472 (M*M . 

[0054] Example 6 

D- tvrc svl-N- f 1- r (2-thiazolvl ) carbonvll -4 -auanidinobutvl ] -L-oroline arr.ide 

It was synthesized by the same method as in Example 1 from 
C-butcxycarbonyl-D-tyrosyl-L-proline and the compound of Example ic. 

,H-NMR{D,0) 5 1.75-2.04 (m, 6H) , 2.16-2.36 (m, 2H) , 3.04-3.10 (m, IH) , 
3.25-3.28 (m, 6H) , 3.45-3.46 (m, IH) , 3.70-3.76 (m, IH) 4.52-4.77 *m. "H) , 
5. 52-5.56 (m, IH) , 6.85-6.96 (m. 2H) , 7. 19-7. 26 (m, 2H) , 8.13-3.19 'm. 2H; 
MS (SIMS) m/z 504 (M^*) . 

[00551 Example 7 

D-oher.v lalanvl-N- ^i- i (2 - thiazolvl) carbonvl^ -4 -cnianidinobutvll -L-octahvdroi.-.dol 
e- 2 - carboxvamide 

It was synthesized by the same method as in Example 1 from 

t-butoxycarbonyl-D-phenylalanyl-L-octahydroindoie-2-carboxyiic acid ar.d the 
compound of Example Ic. 

■■H-KMR(D:0) 6 0.87-1.05 (m, 2H) , 1.10-1.23 (m, 3K) , 1.36-1.49 (m, 3H) , 
1.58-1.82 (m, 5H) , 1.91-2.03 (m, 2H) , 2.85-3.00 {m. 2H) , 3.15-3.20 it., 3H) , 
4.2 0-4.25 {m, IH) , 4.34 (dd, J = 5.4, 10.3 Hz, IH) , 5.38 (dd, J = 4.:. 3.4 Hz. 
IH) , 7.19-7.36 (m, SH) , 7.98-8.04; MS(SIMS) m/z 540 (M'') . 

to 056 J Example 8 

Benzvl -xvcarbonvl-D-ohenvlalanvl-N- '1- f (2-thiazclvl) carbonvll - 4 -aua.ridincbutvl 
1 -L-grcline amide 

It was synthesized in the same way as in Example 1 from 

benzylcxycarbonyl-D-phenylalanyl-L-prcline and the ccmpound of Examtle Ic. 

'•H'^^JRiCDCl,) & 1.40-2.20 (m, 7H} . 2.59-2.80 (m, IH) , 2. 90-3. 50 m. =:-:'. 
3.50-3.80 im, IH) 4.28-4.54 (m, IHl-pi^ .-54-470 - (m, IH) , 5.04 lABa, J - :3:3, 
3 9. 7 Hz. IH) , 5.45-5.70 (m, IH) , 6.13-5.30 {m, IH; , 6.90-7.50 i:h , '.zl 

±. J = -.35 Hz, IH) , 7.84 (d, J = 7.35 Hz, IK), ".94-9.C4 •-. IH- • ^ZyS 
= 52 0 ...M--) . 
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[0057] Example 9 

Acetyl -D-phenvlalanvl.N- fl- r (2-t:hia2r>lvl) carfaonvll -4 -<Tuanidinobutvn -L-orolir 



It was synthesized in the same way as in Example 1 from 

acetyl -D-phenylalanyl-L-proline and the compound of Example Ic. 

^H-NMR(DiO) 6 1.50-2. so (m, IIH) , 2.52-2.75 (m, 2H) , 2.97-3 13 (m 2H) 
3.15-3.50 (m, 2H} , 3.65-3.80 (m, IH) , 4.35-4.50 (m, IK), 5.35-5 50 (m' 1H\ 
7.23-7.56 {m, 5H) , 8.00-8.22 (m, 2H) , MS{SIMS) m/z 528 (M-"). 

[0058] Example 10 

3-pher.vlprQDionvl-N- [i- r (2 - thiazolvl ) carb onvll -4-cTuanidinobutvn -L-nrolinP 
aniTn^ '■ ■ ~ ' 



It was synthesized by the same method as in Example l from 

3- phenylpropionyl- L-proline and the corapoxmd of Example Ic 

'H-NMR(DjO) 6 1.50-2. SO (m, 6H) , 2.50-3.25 (m, 8H) , 3.25-3.57 (m 2H} 
4.28-4.38 (m, IH), 5.40-5.46 (m, IH) , 7.20-7.40 (m, 5H) , 7. 60-7*70 (m IH) 
8.00-8.10 (m, IH) ; MS (SIMS) m/z 471 {M'M . ' v , «; . 

[0059] Example 11 

4- phenvlbutanovl-N- ri- f f 2- thiazolvl) c arbonvll -4 -guanidinobutvll -L-o rolinP 
amide *~ = 



It was synthesized in the same way as in Example i from 
4-phenylbutanoyl-L- proline and the compoxind of Example Ic. 

^H-NMR(CDC1,} 6 1.72-1.75 (m, 2H) , 1.89-2.09 {m, 5H) , 2.26-2.51 (m 5H) 
2.61-2.68 (m, 2H) , 3.13-3.56 (m. 4H) 4.42-4.53 (m, IH) , 5.59 (brs IH) ' 
7.08-7.28 (m, 5H) . 7.70 (d, J =: 3.1 Hz, IH) , 7.77-7.90 Cm, 2H) 8 00 
Cd, J = 3.1 Hz, IH) , MS (SIMS) m/z * 485 (M'M • 

[0060] Example 12 

D-proDvl-N- ri- f f2-thiazolvl) carbon vll -4 -guanidinobutvll -L-proline amide 

It was synthesized in the same way as .in Examole 1 from 
t-butoxycarbonyl- D-pyrrolyl- L-proline and the compound of Example ic. 

^H-NMRCD,0) 6 1.70-2.20 (m. 9H) , 2.30-2.45 (m, IH) , 2.47-2.65 (m 2H) 
3,25-3.35 (m, IH) , 3.40-3.55 (m, 2H) , 3 . 60-3 . 68 (m, IH) , 3.70-3 80 (m IH) 
3.80-3.90 (m, IH) , 4.58 (dd, J = 3.40, 5.17 Hz , IH) . 4.68 (dd, J * 6 90 7*59 
Hz, IH) , 5.51 (dd, J = 5.17, 9.31 Hz, IH) , 8.12 {d. J = 3.40 Hz, IH) 8 ' 18 
(d. J =. 3.40 Hz, IH) ; MS (FD) m/z 435 (M*) , 

[0061] Example 13 

2- {2- ( P henyl thioacetvl) cvclohexa- l-vlcarbonvl-L-arginvll thiazole 
It was synthesized in the same method as in Example 2 from 

2- (phenylthioacetyl) cyclchexanecarbcxylic acid and the ccmccund from Exar:o = ^ 
Ic. " 



•H-NMR(CDjOD] 6 1.10-2.20 (m, 12H) , 2.63 {m, IHl . 3.02 (m, IH) 3 09-3 
(m, 2H) , 3.33-4.09 (m, 2H) , 5.47-5.55 {m, IH) , 7.05-7.40 <n 5H) 8 02 
(n, IH) , S.IO (m, IH) ; MS(SIMS) m/z 502 {M'M . 
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[0062] Example 14 

4-phenvlbutanovl-N- fl - [ (2-thiazQlvl) carbonyl] - 5 -aminopentvil -L -proline amide 

It was synthesized in the same method as in Example 3 from 
4-phenylbutanoyl-L-prolxne and the compound of Example 3c. 

'H-NMR(D:0) 6 1.40-2.25 (m, lOH) , 2.35 {m, 2H) , 2.65 (m, 2H) , 2.99 (m, 2H) , 
3.42-3.52 {m, 4H) , 4.40 (m, IH) , 5.46 (m. IH) , 7.10-7.40 {m, 5H) , 8.05 
(m, IH) , 8.11 (m. IH) ; MS (SIMS) m/z 457 (M'M - 

[0063] Example 15 

3-phenv lpropionvl-N- fi- f (2 - thiazolvl ) carbonvll -5-aminopentvl1 -L-proline aTride 

It was synthesized in the same method as in Example 3 from 
3 -phenylpropionyl -L-proline and the compound of Example 3c. 

'H-NMR{DiO) 6 1.20-1.90 (m, 7H) , 1.90-2.20 {m, 2H} , 2.50-3.00 (m, 5H) 
3.20-3.54 (m, 2H) , 4.29-4.37 (m, IH) , 5.39 (dd, J = 3.75, 8.00 Hz, IH) , 
7.12-7.35 (m, 5H) , 7.98 (d, J = 2.77 Hz, IH) , 8.06 (d, J = 2.77 Hz IH) • 
MS (SIMS) m/z 443 (M'M . 

[0064] Example 16 

D-ohenvlalanvl-N- Tl- F f 2- thiazolvl ) carbonyl] -6 -aminohexvll -L-proline amide 
It was synthesized in the same method as in Example 3 from 

t-butoxycarbonyl-D-phenylalanyl -L-proline and 2- C2-amino-7- (benzyloxycarbcnyl) 
amino-l-hydroxypentyl] thiazole. 

^H-NMR(D,0) 5 1.20-1.90 (m, 9H) , 2.00-2.20 (m, 2H) , 2.74 (ddd, J = 6.90, 7.24, 
7. 59 Hz, IH) . 2.98-3.10 (m, 2H) , 3.10-3.32 (m, 2H) . 3.39-3.50 (m, IH) , 4.44 
(dd. J = 4.83, 9.66 Hz, IH) , 4.50-4.60 (m, IH) , 5.48 (dd, J * 4.14. 9.66 Hz, 
IH) , 7.25-7.50 (m, 5H) , 8.10 (d, J = 2.41 Hz, IH) , 8.15 (d, J = 2.41 Hz, IH) • 
MS (SIMS) m/z 471 (M*M . 

[0065] Example 17 

3-phenvlpropionvl-N'- Ti - T ( 2 - thiazolvl ) carbonvll -6-aminohexvn -L-oroline amide 

It was synthesized in the same method as in Example 3 from 

3 -phenylpropionyl -L-proline and 2- [2 -amino- 7- {benzyloxycarbcnyl ) 

amino- 1-hydroxyheptyl] thiazole 

■■H-NMR(D:0) 5 1.20-1.90 (m, lOH) , 1.90-2.08 (m, IH) , 2.08-2.30 (m, IH) , 

2, 54-2.85 Cm, IH) , 2.85-3.06 (m, 6H} , 3.25-3.35 (m, IH) , 3.40-3.61 (m, 2H) , 

4.41 (d, J = 6.90 Hz, IH) , 5.43 (dd, J = 3.45, 8.60 Hz, IH) , 7.14-7,37 

(m, SH) , 8.02 (d, J = 24 Hz, IH) , 8.08 (d, J = 24 Hz, IH) : MS(FD) m/z 

456 (M-) . 

[0066] Example 18 

D-phenvlalanvl-N- [1- C {2- thiazolvl ) carbonvll -4 -methoxvfautvl] -L-oroline amide 

It was synthesized in the same mechod as in Example i from 
t-butoxycarbonyl-D-phenylalanyl -L-proline and 2-2 (-amino- 1 -hydroxy- 5 - 
methoxypentyl) thiazole. 

'H-NMRtCDClj) 6 1.57-1.59 (m, IH) , 1.73-1.88 (m, 5H) , 2.07-2.14 (m, 2H) , 
2 .75-2.78 (m, IH) , 3. 20--. 33 [ta, 2H) . 3.35 (s, 3H) , 3.49-3.56 (m, 3H) , 4.42 
(dd, J = 4.2, 8.5 Hz, IH) , 4.53 (m, IH) , 5.49 (dd, J = 4.3, 8.4 Hz, IH) 
7.31-7.34 (ra, 2H) , 7.41-7.46 (m, SH), 8.09 (d, J = 3 . 1 Hz , IH) , 8.14 
(d, J = 3.1 Hz, IH) , MS{FD) m/z * (M-M . " - - 
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[0067] Example 19 

D-phenvlalanvl-N- [1- [ {2-benzothia2olvl) carbonvl] -4 -methoy/butvll -L-proline 
amide 

It was synthesized in the same method as in Example 1 from 

t - but oxycarbonyl - D - pheny lalanyl - L-prol ine and 

2-2 < -amino- 1 -hydroxy- 5-methoxypentyi ) benzothiazole . 

^H-NMR(CDCl3) 6 1.74-1.78 {m, IH) , 1.80-1.93 (m, 4H) , 2.04-2.19 {m, 2H) , 
2.73-2.74 (m, IH) , 3.15-3,28 (m, 2H} , 3.35 (s, 3H) , 3.54-3.58 {m, 4H) , 
4.40-4.45 (m, IH) , 4.S0-4.54 (m, IH) , 5.56 (dd, J = 4.3, 3.4 Hz, IH) , 
7.24-7.43 (m, 5H) . 1.61-1.12 (m, 2H) , 8.15-8.26 (m, 2H) ; MS(SIMS) m/z = 509 

[0068] Example 20 

t-butoxvcarbonvl-D-phenvlalanvl-N- Ti- T (2 - thiazolvl) carbonvl; -4 -methoxvbutvll -L 
-proline amide 

It was synthesized from 

t - but oxycarbonyl - D-phenylalanyl - L-prol ine and 

2- {2-amino-l-hydroxy-5-methoxypentyl) thiazole and was obtained as the 
intermediate of Example 18. 

'H-NMR(DjO) 6 1.51-1.90 (m, 14H) , 2.15-2.23 (m, 2H) , 2.62-2.66 (m, IH) , 
3.01-3.04 (m, 2H) , 3.30 (s, 3H) , 3.38-3.44 tm, 3H) , 3.54-3,57 (m, IH) , 
4.49-4.62 (m, 2H) , 5.40-5.43 (m, IH) , 5 . 75-5 . 79 (m. IH) . 7.18-7.32 Cm, SH) , 
7.53-7.61 (m, 2H) , 7.95-7.98 {m, IH} , 8.18-S.21 Cm. IH) ; MS{FD) m/z 558 (M*) . 

[0069] Example 21 

t-butoxvcarbonvl-D-phenvlalanyl-N- fl - [ (2 -benzothiazolyl) carbonvll -4 -mechoxvbut 
vl] -L-proline amide 

It was synthesized from 

t - but oxycarbonyl - D-phenylalanyl - L-prol ine and 

2- (2-amino- l-hydroxy-5-methoxypentyl} benzothiazole and was obtained as the 
intermediate of Example 19. 

^H-NMR(DjO) 6 1.43 (s, 9H) , 1.51-1.67 (m, 4H) , 1.80-1.89 (m, 2H) , 2.07-2.21 
(m, 2H) , 2.61-2.63 {m, IH) , 2.90-3.05 -<m, 2H) , 3,30 {s, 3H) , 3.33-3,40 
(m, 2H) , 3.51-3.54 (m, IH) , 4,44-4.68 (m, IH) , 4.62-4.64 (m. IH) , 5.44-5.47 
(m, IH) , 5.55-5.62 (m, IH) , 7.20-7.31 (m, 5H) , 7.63-7.65 (m, IH) , 7.68 
(d, J = 3.0 Hz, IH) , 8.02 (d, J = 3.0 Hz, IH) ; MS(FD) m/z 608 (M*) . 

[0070] Example 22 

D- phenyl alanvl-N- Cl- T (2-thiazolvl) carbonvll -2 -phenyl ethvll -L-oroline amide 

It was synthesized by the same method as in Example 1 from 
t-butoxycarbonyl-D- phenyl al any! -L-prol ine and 
2- {2-amino-l-hydroxy-3-phenylpropyl) thiazole. 

*H-NMR(CDCl3) 6 1.49-1.54 (m, 2H) , 1.60-1.80 (m, IH) , 2.10-2.14 (m, IH) , 
2.59-2.67 (m, IK), 2.B5-2.57 (m, 2H) , 3.10-3.19 (m, IH) , :.:3-3.49 (m, 2H) , 
3.64-3.75 {m, IH) , 4.50-4.54 (ra. IH) , 5.88-5.93 {m, IH) . 7.20-7.36 {m, lOH) . 
7.67-7.78 (m, 2H) , 8.06-8.08 (m, IH) ; MS(SIMS) m/z = 477 {M'M . 



[0071] Example 23 

4-phenvlbutanovl-N- fl - T < 2 - thiazolvl) carbonvl] ethvll -L-oroline amide 

It was synthesized by the same method as in Example l from 
4-phenylbutanoyl-L-proliiie and 2- (2-amino-l-hydroxypropyl) thiazole. 

^H-NMRtCDClj) 6 1,52 (d, J= 6.90 Hz, IH) , 1.80-2.30 (m. 6H» . 2.30-2.38 
(m, 2H) . 2.68-2.74 (m. 2H) , 3.30-3.40 (m, IH) , 3.45-3.52 (ra, IH) , 4.62 
(dd, J = 2.41. 9.31 Hz, IH) , 5.69 (q, J = 6.90 Hz. IH) , 7.18-7.31 (m, 5H) , 
7.69 (d, J = 3.10 Hz, IH), 8.02 (d, J = 3.10 Hz. IH) ; MS{FD) m/z = 399 (M* 
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[0 0 13] *%§g(DH^^Ut.i{l:^fePi:LTtt. -« 



[0 0 14] 

I I II 
H H 0 



cr^ o**^ 



H n* yr^ 

(R»tt-JKiC(I)T^8tfc't>Otl^i;jg9feS^r) > 

Att^^rv-jv. R'd«75/s. B30*;*:<o#l3t 

[00 15) 

[its] 



—fm— 



(5) 



i|$^3ji8-2 0 5 9 7 



-N-C-C- 
I I II 
H H 0 



er^ or^ Q*^ cr^ 



iCH2)„ 



(II) 



H H O 0 



;U:i?-;Ur5/S, mT^MfebttS. n7&«0*)L<lil 

LTtt, D-7xr:;i.7^-;i^N-[l-[(2-^ry 
5 h\ D->'i?P^^'>;ur^-;P-N-[l-[(2-^TVU 

D-7x-jur7 -;u-N- [ 1- [ (2-^ r y u :^ 
-2-:^;p:J^:^^'>75 D-7x-;u5^'j->;i.-N-[i-[(2- 
')yr% ('^>v;i/^=^rv':^7JU3H-;u)-D-7x-jp 

T V -;u-N-[i- [ (2-^7 V 'J )V) - ;W-4-^7- 
>'/:/^;U]-L-yD'j>75 h\ 7-ir^;u-i>-7x-;i/ 
7 ^-;i/-N- (2-^7 u ;P) - ju]-4-i^7- 
vy:^^;u]-L-7'a>j>75 7x-;u:/nt::t-ju 

-N-[l-[ (2-^7 y U ;W :^ Jl':1?-;i']-4-i^7:i V / 
;i/]-L->^n'J>75 2-[N-[2-(7x-Jl'5^:t7-ll^ 

;i.)i/^'D^>^'-w;i/;o;i'4^;i;H-L-7;i/^-;u]^ 

7 V- D- 7 X 7 ^ n;U-N- [1- [ (2-^7 ^ U }l) 

i3>fi'3i^-;i']-5-7^y'^>^;i']-L-:^n'J>75 H. d- 
7 x-;u7 7-;i^N-Ci-[ (2-^7 >iU3t?-;u]-6 
-75yA+'>ji.]-L-:/ng >7^ H75:t'dt^tf e.n 

[0 0 17] ^^mzj^^it'^m\t^f-^(D^mm=f'iz 

[0 0 18] -fissc (I) (D{t'^mtm^(D:^mT^^ 
t^zta^rt^. fi^Ati. i^ccoHSiC: (ID 

[00 19] 
C{t9] 



(CCT, R^ X. B. n\t-^^ CD TJtSU:^^ 

-T) Tssns^t^i^t, ^^c^-^ic (III) 

[0 0 2 0] 
[{tl 0] 

I H (HI) 
HjN-C-C-A 
H OH 

CICT. R\ A, mti-«!iC (D T^^Ufct)©^ 

tS,^^:it\z^^x:ko^-m: (iv) 

[0 0 2 1] 

a? [{b 1 1 ] 

(p<t)n I H (IV) 

X-C-C-B-N-C-C-A 
11 III 
HO H H OH 

dZLr. R*. R^ A. B. X, m. n«gIiaT^« 

#-5, -^fSci. R^fe<i;r;X{rfiiaSSi£Mgi:T^« 

^^i^jp:^^^^*;!^!!?-;!/^, 4-;< ^+v-2.3.6- 
hU/5^>|^'^>•t^>x;^4^-;^^^s#^f^.;l^:*^?^ 

[0 0 2 2] *y:^'j>i^Klsg«'^y^Kft^-rfflLi^ 
H, i-x^;i.-3- C3'-':^^^ji'7iy:/ot:jP) ^ 

JV^-'J-iS. h\ '^>yh'J7*/-JW-l-^>'l'^^->h'J 

40 7x-h> N.N'-trx [2-:t^V-3-:t+-!*-y'Ji?- 
)V\ ;^X3^Di^75HK5?n7'1'H, v7x-;W*X7 

DMF)4'T. -TO-SOt:, »$l><ti-2 0 
- 1 O-CTKl&Sff ^ CtA^-C^^. 

[0 0 2 3] (IV) <Dim^^m^\^x^ 

h->^:U-i£^S^CJ:^T«aS£»^^t. -«^c: (D 
S;t:«'»-fev'X(Synthesis) 1 9 9 0^. 8 5 7MlC 
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(6) 
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ST'S^lttl.fc-rjT-jeiC (I) 0{t:^i|iI=£^#S:i<h;&^ 
T^S- if? 
[0 0 2 4] -fiSiC CI) (n^^m^m^1tib\z. BJ« 

[0 0 2 5] (I) (r>it^m%m.^(rim 

[0 0 2 6] a%'^HT*SJblEr5>{fc^^ (III) 
&^-5fc86(Ctt^5;^j;H/b'a-(Chemical Review) 1 
9 8 9¥, 8 9#. 1 4 9H(CK«©;&^T#^n^r 

iyrjUT'tK^b^'fe (V) 

[0 0 2 7] 
[Ifcl 2] 

{CH2)n. 

Aioc-N-C-CHO 

H H 



0 5 9 7 



if? 



(R'.. mtt-«?^ (II) T^«Lfct)«>i::fe;a:i;j@ceft 

ournal of Heterocyclic Chemistry) 19 7 1^, 8 

X hU — (Journal of Organic Chemistry) 1 9 8 8^, 
5 1 7 4 8M^I'82«E<^->'JJ1^^'&% (Via) 

[0 0 2 8] 

tffcl 3] 

(CtWjSI-A (Via) 

(Ati-jig!^ (I) x%Wihifhot^fs.\:^mk^m') 
i:K;6:$-a-*;i'tfy->iHb^lS5 cvii) 

[0 0 2 9] 
[^14] 



:z.r^Ky}V^y-iY ©#ffi"F b < li##«ET 0-50 

X^^^tf^mt^m (H-A) =&^mti^fiE (^;^.tixh 

•i7A^<OJ^S-Ci2l3St, {^^^^(Vlb) 
[0 0 3 0] 
[^1 5] 

U* A- (VIb) 

ttr. :k^^xhmt'^^ (V) tSi«i;$ii:ifc:^% (vi 
I) {b^tf (VII) coraysffia 

S^^^cD^^^T^S, «f»IAtfPd(Ph3P)^:|¥«ET. fcrn 
(III) ^^^SCtTi^T^^. 

[0 0 3 1] £fcaiS!^Ht?S&S±0B^JP:}^>K^t^«b 
(1 1) tiB-OHA^T 5 y ^?^S<7>ii^tCli^y^ H^^<D- 

mmi5mxm^z.t.ifix^^. iDvt^ymt^^ (vi 

DS^-SCii^^T^-So $?^L<«^^^» (VlII) ^ 

^^L. -tn$W«:^SO#ifi£TIC75/K(IX)tS^ 

[0 0 3 2] 
[ffcl 6] 

<CH2)n (CM2)n 
X-C-C-OH + H-B-OH 
H O 

<VIII) (IX) (11) 



I •? 

Alloc-N-C-C-A 
H A 



X-C-C-B-OH 

) U 
H O 



^ t ±IBit:^'ai (I I) «)B-OH75tJigflSJ^:^; VKtO^-^ 

XX5^;K1) $5^:4-x;i'i^ n ^< F L < «:t+-tf U )V 
^uy^Y' tSl&^itKi? o ^-f H (2a) t ;in^£ v 

r >x^nhxi?r'/ ^^)v^ h >(2b)(c^^r 
;i/^h>(2c)tt. i*:viT5':t7xy-;i'Tiias-r2»c 

i: IC J; ^ T:7 xx;i.?:t ^'^U^r I- >(3) ll^g^r 
c©fl:^4fe©x;^x;l^£in7K^^i¥Pb, ti}Vi^->m^^ 

m (ID S^5Ci:*«T^«>. 
CO 0 3 3] 
Citl 7] 



(VII) 



5£? 
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O 



2a M=C1 
2b M= CHNi 
2c MaCHjCI 



O O 



[0 0 3 4] ^^^^c^^b-s-^f (I) ^xif^<Dm^mm 
h □ > t: > tr?* LTSJ^tttom^ia^f^ffi ^£^r c t 

[0 0 3 5] *^Bgic<t^»-ji9:iC (I) T^^fn^fb^ 

[0 0 3 6] mXit. ^O^^tCi^lCT, mU 

m^i mmM> ^mm. mmm. mm. mmmmm. 
mmm. ^^imu^^m^^r'^m^z^oum'r^::^ so 

CO 0 3 7] mm^\zii\>-^^^^m(Dit'^m0>'^mm\t 
^(Drnm^zf^^cxmu^i)^. m-^±i^^m^ i - 7 o s 
m%. jfSKus-soas^fiTfes. tft^o^^ 

m.mm (%) =[[( ai-b ) - ( ai-Wl / 

y^nmoi^^^it^miz-D^^x^o^mkm^^^ 1 \z^ 



0 0 Omg, L.<ti5-4 0 OmsUmt-r^O 

t)^^<. cn^iBim^n:\t^m\z^i^x^^-r^z. 

[0 0 3 8] in vitro 

in vitro cOJ^CliStt^ hn>fcf>ffi^smt3-n tT 
7> • v^A-— :t:^- A'-f:t^5XhU-(Europia 
n Journal of Biochemistry) 1 9 8 8^, 17 2^. 1 

7M^zmm<D:^m\zxf)^ibrz, o.mh^)xmjs&umm 

(pH 8.0; 0.3 M NaCl:feJ:t;2 mH ChClz^^^) 100 m 
L ^%0>g{b^<g!jCODMSO^?a 10 ml, 4^Jfiim7JU"r5 > 
iSiR(0.4 ing/ml) 50 ml*3<tOr±gB h U 
mMl^rzha>\£>i0.5 U/ml) 20 miroig^JK^rm® 
Ufc. mM Boc-Asp(OBzl)-Pro-Arg 

->t^;i'i'-7>j>75 H^*s (moMso) 20 m\^mx. 

ZlVXBO^m-i >+a^— h bft(D^. 380nm©UV-ca 
fi^nfe440 nmon^^m (ai) ^m^LT:!. M^tC. 
*%?^^t:^«il^*K£DMSO(Cf^^fc^K«:fT(.\ f^mc^ 
(aj) ^^i^JtUfc- SfcA*-y^i^^'i7>}^<tbT 
iilBO. IM h U XifiKe«?ai 120 ml, DMSO^Jg 10 ml, 
^llaffiy^U:/^ 50 m\:h^ZS^nmm 20m\<Dm 

50%ia^tCiesg;^Mf(iC5o)&^a6fc. 

(a2-b)] X 100 

r. 



IC £0 (uU/inl) 



1 


0.0015 


2 


0.16 


4 


0.012 


5 


0.32 




- 0.-007 


8 


0.002 




0.065 
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1-4 

[0 0 3 9] 

[0 0 40] ^mmi 

D-7x:nj|/7^-;i^N-[l-[(2-5^7yU 

(a) t-:/H+'>;^jJU3K-;u-D-:7x-;U7^-ju-N-[i- 

[ (2-^7 ^/ 'J t F a 4^ V 5^JH -4- [ [N* , T- t*X ( t- 

K ^ i^tDi^^:^}^) 75y'f^/;*^;i.]7sy]y^ 

;H-L-ynU>75 H 

t-yh+>':^;i^jJ^--'U-D-7x-;P77-;p-L-^a'j> 

(300 mg. 0.82 mmol), 2-[2-7S y-5-[N' , r-t'X( t 

- y h + -> 7 5 y < 5 y y 7 5 / -1- 1 

h*a^-v'<>9'JH^7V-;K367 d«. 0.82 mmol). N- 
t Hn=|f^'>'^>^y h 'J7y— JKllO mg. 0.82 imiioD^ 
7-lrh-h'J;H5 mltCS^SU, ^!^Tl-X?;i'-3-(3'- 

vpc5^;u75y:/Dfc:;p)^;i'3t^v?< ^ H^SKmas? m 

g, 0.98iniiiol)^finA, |^iaST3^K. SM^T^ML- 
tT^fa{b^i^(497 !Dg,77 

^H-NMR(CDCh) 6 1.42-1.62 (m. 32H), 1.79-1.89 Cm, 
2H), 2.47-2.50 (m. Ifl). 2.93-3.00 (m, 2H), 3.33- 
3.43 (m. 4H). 4.01-4.04 (m, IH). 4.25-4.29 (m, 1 
H), 4.43-4.60 (m, Ifl), 4.98-5.02 Cm. IH), 5.47-5.5 
0 (m, IH), 7.15-7.29 (o, 6H). 7.71-7.75 Cm. IH), 
8.33-8.36 (m, Ifl). 
[0 0 4 1] Cb) I>-7x-;P77-;W-N-[l-[C2-f^7 

y >j jU) :f7;wij^-;H-4-y7-':/y yg^;W-L-yD u > 

75 K 

iir^-^^))V^u^^ K(79 ml, 0.91 nmoD&iCit^^U 
>8 ailtC^^L. -40'C-Cv/5";i'XJU:J^^'>KCl29 m 
1. 0.91 DunoD&jBP^. S^miWVIt, ifH^t'&'Kl 
(480 mg, 0.61 mti\)^^ti^^:^'^V>^WiZ ml^jQ 
-40— SO-CTS O^J-fflmJ^L-fc. i^ViTh'JX^ 
;i/75>(581 ml. 4.1 mmol) Srlni^. l^ia^TS O^i'K 

^ h 7^ tTt-:r hr^iv* Jl~D 

-7x-;P7^-;i^N-[i-[(2-5^7yuji')^;i'^-;p]- 

4-[N' . r-\iM\-^V^=yl3)Vi^-:=>}V) y^J<%Ji^ 
^JW]75y:/5^;H-L-:/D'J>7S h'C407 mg. 85 %) 

^%it. co{t^!Ki^7-v->'H mitcm^u, imr^ 

h'J7;i':tn6^K4 mlS:jD;t. t^iaSTSD^Pfl, ^iS^ 
T3 O^^fflmi^bfc. KlSig^'asailSL. ;K5 mltC 

^!B&C407 mg)^^fc. ^H-NMR(Di0)(5 1.59-1.60 Cm, 1 
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8 8 2 QEe^lt^^J 

H), 1.70-1.91 Cm. 5 H), 2.12-2.14 (m. 2 fl), 2.75- 

2.81 Cm. 1 fl). 3.15-3.29 (m, 4 H). 3.50-3.54 Cm. 1 

H), 4. 43-4. 46 Cm, 1 H), 4.53-4.61 (m, 1 H), 5.49- 

5.55 (in. 1 H), 7.32-7.46 (m, 5 H), 8.11-8.15 Cm, 2 
H): MS CSIMS) m/z 486 (M^O- 
[0 0 4 2] (OtfTia^^^CO^J^ 

(j^^m\xm ^^rc2- [2-7 5 y -5- . n-- x c t-y h 
'>;(j jUzi? - ;U) 7 5 y < 5 y 7 5 y -1- 1 H n 

7;W^X>Cl0g. 57 mmol)Sr7K60mlt;^)5IL, 4N-NaO 
HTpflQ - 1 0 \Z^'^Ui)^'^f>^}^Ti^ rDV^mr U 
99 mg, 74 mmoD^iniA. pfl7 tcSgSLT|^MET2^ 

•lrH>Ti5fe#U> lg:*ftbTN-7U;u^+v:^JU4?x;t.-L 
-7;m=X>Cl3.3 g, 90 %)^nit> JiE^^trClO g. 
39 mmoDt p-hJl/X>X;p3i^>K(7 g. 37 ifflnol)^;?^ 

^y-;i/250 muzmmv. >^7xx;p>;7^yy5'>(i5 

g, 78 mmol)^mK:6^ltTJnA. ^iST 3 ^fSflli* b 
7K«c^. MgS0^T$£*ftUT«ieU. N-7U;l^:t^>' 

:^jU:!}^-;i/-L-7;i^^x>>?7xx;uy^ji'XXx;i/ 
p-hji.x>x;U4^>K^(24 g)S^fc, ±.Uis.±^m 

(24 g)^£7-l:hxhU;i.250 mltC^^t. v^^;U75 
ye'Jv>C4.7g. 39 mmol), \f7.-i-y9)\^i^t>}\/^ 
:^'-h(2l g. 97 moD^mX. ^MT 1 S^TOt^t 

&^tw«<ebfc. R^m^m^mm:^^Mzmmv. 
^yy^c- CD-^:^^-y->/g^Kx^;L') -cm3aLNa-7 

;W-L-7Jl'^X>v7xx;P;A^;UXXxJK14.5 g. 6 
0 X)S^&o 

. [0 0 4 3] igH^-^^S^Cll g. 18 mmoD^xN^t H 
□ 7-7>150mllC^^!^U. LiBH4C0.75g, 35 mmol) ^Jn^ 

y^7^- (D-'\+•^^>/stKxg^J^) T»SLNa-7 
•JjU:i*=^^x;^7>il/3j^x;i/-N',r-fcr:^(t-yh=^^'>:*7Jl'3j?x 
^ ;U)-L-7 JP^xy-jK 3.9 g. 50 X)&^fc. 

>H-NMR(CDCls) 6 1.35-1.80 (m, 22H), 3.30-3.80 Cm. 
6H). 4.58 (d, J= 5.02Hz, Ifl), 5.22 (dd. J= 1.55, 
10.0 Hz, Ifl). 5.31 (dd. J= 1.55. 17.6 Hz. IH), 5.4 
9 (d. J= 7.53 Hz. IH). 5.93 (ddd. J= 5.02. 10.0. 1 
7.6 Hz. IH), 8.38 (t. J= 5.02 Hz, lfl).:t*lf U>IU^? 
uy^ H(1.27 g, 10 mmol)^ia^fcy^U>40 mltc^« 
— -U'-30'eTv^^;UX;U3jN^i'>H(1.57 g. 20 mmoDSr 
JaA5i>StCi:SB*;Hfy-;U{t^'^(3.0 g. 6.7 nnno 
\)^'^nm<t>^'^U>^m. 20 ml&tIDA-30'CT30^fia 
50 itJ^Lfc. ;*;ViThUX5";P75>(4.62 g. 45 mmo 
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[0 0 4 4] }iBm^^m(2.^ g)t2-h') 
Jl'^yV-Ml.M mg. 9.8 [iiinol)^£*i{t:^5'U>50 ml 

i^^y^M^r^Z-Mxi g, 60 S£) 

'H-NMRCCDCh) 5 1.35-1.86 (m, 22© , 3.30-3.55 (m, 
2H), 4.05-4.22 Cm. IH). 4.43-4.65 (m, 2H), 5.06- 
5.40 (ffl. 4H). 5.78-6.02 (m. 2H), 7.28 (d, J=3.0 H 
z. IH), 7.73 (d, J= 3.0 Hz. IB). 8.48 (t, J= 6.24 
Hz. Ifl). 

[0 0 4 51 J:iB{fc^'Kl(2.1 g)$ia>ft:;*f^U>35 mltC 
ig^^L. tr'^'Ji^Xl.34 g. 19 mmol), PdCPhaP)^ (22 
0 !iig. 0.19 mmol) ^50 A, ^fiTS {^jf^mtWt^. 

2 g. 85X)«:#&, 

^H-NMRCCDCh) 6 1.40-1.80 (m, 22H). 3.17-3.55 (m, 
4.70-4.80 (m, Ifl). 4.88-4.98 (m, IB), 7.40-7.80 

(m, 3H), 8.30-8.43 (m, Ifl). 
[0 0461 ^}figlJ2 

2-[2-(7xX;U^:t7-fe^JU)->^n^>^-WJU^JU 

(a) 2- [2- [2- ( 7 X ' ;U^:t 7 ir ^^W) n ^ > 5^-1- 

>f ;u;^7;i/3j^-jn 7 5 y -5-[N' . r- e;^ (t-y h ^->*;p 
- ;U) 7 5 / ^ 5 y 7 5 / -1- 1 K n =%^->^ > 
5^;H^7y-;i^ 

2-iyjLZ.}V^^r±'^)l')i^^U^>^>^)i^^>^(2 
49 mg, 0.94 nmol), 2-[2-75 /-5-[N' . N"-lf ;^(t-:;^ 

h=\->'*;pii^-;w) 75y-f5/;<^;i/]75/-i-t H 

D^'>'^>5^;H^7^/— JK417 mg. 0.94 mmol), N-h 
Ho:^^v'^>^/hiJ7*/— ;K126 mg. 0.94 mmol) §7 
•fehnh'J;l/20 EllCfig^L, ^?^Tl-X5^;l^3-(3'-v 
;<^;U75yyntf;U)^;HJ?v^5 HtlKia(215 mg. 
0.98 ramoDSfiDA. f^MTa^W, ^m^T^SbT 

1 s^mmwL-ft. sLf^m-^m^mmi^ftmzm^x. 
T©m^'gb(438 mg. 68 %)^nrt. 

iH-NMR(CDCl3) 5 1.20-2.10 (m. 28H), 2.87 Cm, IH), 
3.30-3.50 (m, 3H), 3.24 im, IB), 4.25 (m, IB). 5. 

03 Cm. IB), 6.75 Cm. IB). 7.15-7.40 (m. 5H),7.43- 
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7.57 Cm. IB). 7.70 (m. Ifl). 8.37 Cm. IB). 

[0 0 4 71 Cb) 2-[2-(7xr;U^:t7-fe?^;U)->i' 

/f4^1f'j;i/i7D^-r H(81 ml. 0.93 mo\)^mit:^^U 
>10 mUzmmV, -40t;T?':^^?;UX;U4^+'>HCl32 m 
1. 1.87 mmol) SiJP^. 5 ^^RSlti^^Lfc. ±ia{l:^«tl 
C430 rag, 0.62 mon^^t^^it^^^Uy^^S ml^Jn 
^, -40— 30t:T3 O^WfilJ^Lfc. :;*:t.iThUx^ 
;1/75>C596 ml. 4. 2 mmol) ^JD^. l^iSST 3 0 ^i'fS 

10 mwbftmz^Tic^z&nrz, ^mm^^mi.. 
^, ngso^x^mvxmmbtzo ^^m^yyvi^a. 

^UTh^yy^ -TfiM U T2- [2- C 7 X -)l^^7't 

V □ ^ > ^ -1— r >iu:^ ;i/:4^-;i/-N' , n"- t'x ( t- 
yK^s/:^f;i'i}^-;!/)7;w^x;H5'7y-;uC350 mg, 8 

3 %)^mt. C05<t;'&tl^£r7-V-JH mllC^^t. ^ 
?^ThU7>iI^:**Dg^K4 mlSUDA. I^MMTS 0 5)-^, 

)V) TSSbS3aib-&4»(254 mg)^£r#fc. 
20 'H-NMRCCD3OD) 6 1.60-2.20 Cm. lOH), 3.05 Cm, Ifl). 
3.24 (m. 2B). 3.53 Cm, IH), 3.90 (m, 2B). 5.56 
Cm, IB). 7.10-7.40 (m, 5B). 8.05 Cm, IB), 8. 12 Cm, 
Ifl): MS(FD) m/z 488 (MO. 
[0 0 4 8] (c)4'W^<7)^^ 
:iO%Mmxm^^tz2-yji:^)V'}'^:^^)]/ti}W^=:.)V-y 

2- [ ( V 7 X -;u) >^ h 4^ ;^:^^-;^] -> □ ^^-y- >- 

l-;^;;^:^?>K(2.0 g,6.17 mmol), hUX5";U75> 
CO. 944 ml. 6.79 Dnaol)$:S{b^^l/>20 mltC^^L, 
30 ^?^T, N,N-v?>^;U*:;PA75 h'Cl?K). :t+-tf'J;i' 
i'D^'f KC855 mg. 6.79 mmol) =£JlDA> If^mW^V 
fc, ;*:(riTJK?&T, ia*Jcoi^77^^^>$^trx-x 

(2. 31 ml) in^HtC 3 0 ^i^raft*^ t fc. S^S^g'&i^ 

77>30 mHC^iSL, >?-1'y7^Dt:j^X?^Jl.75>C81 
5 mg, 6.32 mmol), 5='^7xy — JK690 mg. 6.32 ramo 
^ST3^WMI^bfc^i;ii«gbfc, m 

^^^^z^vtyivi/u-rv-^yy^- (h)vx>/m 

40 ffiX5^;W TfflSSL'T7xx;U5^:t;*5'Jl'^h>C2.12 
g, 86X)£^fc. C©^^iKl*^5^/-)U200 mHC^» 
1 U U A*SJ$(9. 74 ml) SllD^T^iaT 

\zmmv. x-v^jPTtftj^Lfc. ^ssKtetu^fifc 
tcKKx5^;PT«&ait, Mg:>04T$£j^b. aneursE 

^^^(0.97 g, 76 %)^nft, 
— 'H-NMRCCDGli) d 1.60-2.10 (m. 6H), 3.20 (m. IB), 

3.58 Cm, Ifl), 3.80 (s,2H), 7.15-7.40 Cm. 5H). 
[004 91 g^fq3 

50 D-7 xx;i/7 ^x;i/-N-[l- [ (2-^7 '/U }\^)iJ)lt^=^)i'li 



■<»QQ- 
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-5-7sy^>5^;t/]-L-:/au>7^ H 

(a) t-:^h=^v:^3;u^->'i'-i>-:7x-;i/7^-;u-N-[i- 

[ (2-^7 ^/ 'J ;p) t H □ =^ 5^;P]-5- >y ;i':4-=^^ '> 
;U4^ - ji/7 5 / ) ^>5^;H-L-y □ U >7 s H t-y h 

^^'>;^j;U:^^-Jl'-D-7x-;U7^-;U-L-:/D U X255 m 
g. 0.70 nnnol). 2-[2-75 y-6-(^>>?Ji/^+v:^;p2t^ 

-;l/)7Sy-i-t Hn4^'>A^^>';p]5^7y-JK245 m 
g, 0,70 iDiDOl), N-fc: Kn^'>^>y b'J7^/— ;K94 m 
g, 0.70iiiiol)^£7-feh-hUM5 inltC^fi?L, ^?&T1 

-x5^ju-3- (3' - V ^ ?^JV7 5 / y n t:;P) i^-f ^ lO 

K:^^:^(160 mg, 0.84 mmoD^iU^, (^iSS^T 3 ^ 

^mmvtzmzmmx^Mzmmb. Ti^mWi. Mgso^-c 

93 m, 81 %)^m'fto 

'H-NMR(CDCl3) 5 1.20-2.15 (m, 20H), 2.40-2.80 (m. 

IH), 2.90-3.47 (m, 3H). 3.65-3.77 (m. IH), 4.23- 
4.58 (m, 3H). 4.95-5.04 (m, 2H), 5.04-5.30 (m, 2 
H). 5.30-5.56 Cm. 2H), 7.04-7.90 (m, 12E). 

[0 0 5 0] (b) D-7x-;i'77-Jl'-N-[l-[(2-5"7 

yu;i');^3;i/3H:^-'H-5-75/'^>^;u] -l- yD'j> 

7^H 

:t+1fU;l'^7D v-f H(72 ml, 0.84 nmoO S:i^<t;<5^U 
>8 mlll^^SfU. -40*C-ev^5=';i/X;U3i^+>'H(119 in 
1, 1.68 mmoDf&tiaA. 5^>ffift*?Lfc. ilBft^^ 
(390 Eg, 0.56 mo\)^'^tS^<t:^'^U>f^m5 m\^Ua 
-40— 301CT3 0 5^ra8lt^b?S:. iScV^Th'JX^ 
;i.75>(394 ml. 2.81 mmol) ^IfDA., l^iaSTSO^J- 

MgS04Taj*bTiiiebfc, ^^iKj^£:7T^7vrL 

Tt-yh=^'>;^;i'4?x;u-D-:7xx;P7^x;i-M-[i-[(2 
-5=-7 JU) * -5- {'^ > v;!':^-^^ v X 

;W75y'^>5^;U]-L-:/DU>75 K(388 mg, 73 X) 
::©-fi:^!Kl^^?K(3.5 mDC^g^L. Pd(150m 

g)*iiq^^iaT3^fflmi^ufc. K^SM^ife^aiau 

^?&ThU7;U:tPS^S(3 ml)*JnA. I^MSTS 
(190 ing)^£^fc, 

'H-m(D2 0)(5 1.25-2.04 (m, 7H), 2.04-2.18 (m, 1 
H), 2.64-2,82 (m, 2H), 3.00-3.70 (m. 6H). 4.30^.4 
5 (d. 2H). 5.45-5.55 (dd, J= 4.14, 9.31 Hz, IH). 
7.20-7.55 (m. 5H), 7.70-8.20 (m, 2©: MS(FD) m/z 4 
58 (MO. — 
[0 0 5 1] (c)4'Wfl:0^^ 

z. <fy%mmxm t2- [2-7 s y -e- (^ > i^v-t^ ^ 



a-7 U ;i/:t+i/yj;U4^x;U-Nco-^> v;p:t=^^v;^7;U2H 

MM 1 ci:|^il;5::^feT^^febfc. 
^H-NMR(CDCl3) 6 1.20-1.80 (m. 6H), 1.80-1.95 Cm. 
IH). 3.10-3.34 (m, 3H), 3.60-3.80 (m, IE), 4.70 
(d, J= 3.78 Rz. IH), 4.80-4.97 (m. IR). 5.01 (s. 2 
H), 7.29 (d, J= 2.52 Hz. IH). 7.30-7.38 (m. 5H). 
7.73 (d. J= 2.52 Hz. IH). 

[0 0 5 2] %mmA 

o->^a^^^'>;U7^ x;i.-N- [l- [ (2-?^ 7 y U .'W :^ 
^x;i/]-4-y7x->vy^JU]-L-7^n U>7$ H 

n ij > tllSSM 1 z<n^^miJ'^mkm l ^I^^tS;:^?* 

^H-NMR(D2 0)5 1.00-1.55 (m, 4H), 1.55-2.25 (m, 14 
H), 2.30-2.40 (m, IB), 3. 22-3. 30 (m. 2H), 3.58-3.70 

(m, IH). 3.72-3.82 (n, IH), 4.39 (dd. J= 3,45. 1 
3.8 Hz.lH). 4.56 (dd. J= 8.6 Hz, IH). 4.80-5.80 
(m, IH). 8.10-8.23(m. 2H); MS(SIMS) m/z 492 (M 

[0 0 5 3] ^gtJ5 

i>-7xxju^U'>;u-N-[i-t(2-^7V'j;W;^;i/4^-;i^] 
-4-j^7xv/:r5^;i.]-i-:/pij yy^ K 
t-yh^^^'>;^j;l'i|^x;u-D-7xx;i.yu->;p-L-:/p'J> 

Lfc. 

'H-NMR(D2 0)6 1.62-1.97 (m, 8H), 2.10-2.20 (m, 1 
H), 2.98-3.06 (m. IH), 3.22-3.30 (m. IH), 3.63-3.7 
2 (m, IH), 4.58 (dd, J= 3.40. 8.60 Hz, IB), 5.38- 
5.43 (□, IH). 5.50-5.60 (m, IH), 7.45-7.60 (m. 5 
H). 8.10 (d. IH), 8.20 (d. IH); MS(SIMS) m/z 472 
(TO. 

[0 0 54] ^$SM6 

□ ->;i/-w- [1- [ (2-5^7 V U Jl^) :^ ;Ui}^x;(.] -4-^7 
X'>v :/5"jU]-L-:/D u >75 H 

1 c(Difc^W^ 1 tf^«;^:^i*T^fieUfc. 

»H-NMR(Dz0)6 1.75-2.04 (n. 6H), 2.16-2.36 (m, 2 
H), 3.04-3.10 (m, IH), 3.25-3.28 (m, 3H). 3.45-3.4 
6 (m. IH). 3.70-3-76 (m. ID. 4.52-4.77 (m, 2H). 
5.52-5.56 (m, IH), 6.85-6.96 (m, 2H), 7.19-7.26 
(m. 2H). 8.13-8.19 (m. 2H) ; MS (SIMS) m/z 504 
(TO. 

[00 5 5] 

l>-7xx;i/77x;u-N-[i-[(2-^7-/'JJl^);^Jl^!Hx;u] 

-4- j^7X>?/ :/5^JW]-L-:^^ ^ b H > H"Jt/-2-^ 
;P::t^4^'>7a h' 

. -t-^h=lri^^;P3j^x;u-ih7xx;u77x;i^L-^i7 5't 
Hn< > K-JU-2-*;P#>^^|g5S09 1 c^-ft'&'fejA^^ 

tH-NMR(DiO)a 0.87-1.05 (n. 2H), 1.10-1.23 (m. 3 



(11) 
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H), 1.36-1.49 Cm, 3H), 1.58-1.82 (m. 5H). 1,91-2.0 
3 (n, 2H). 2.85-3.00 (m, 2H), 3.15-3.20 (m, 3H), 
4.20-4.25 (m, IB), 4.34 (dd. J= 5.4. 10.3 Hz. IE). 
5.38 (dd. 1= 4.0.8.4 Hz. IE). 7.19-7.36 Cm. 5H). 
7.98-8.04 (m. 2H): MS (SIMS) m/z 540 (M ^M. 

[0 0 5 6] mmms 

^>v;i/:^^'>:^;i/^:::;i^-D-7x-;U77-;U-N-[l- 
[(2-5^7 VU;W :^ >>U^-;i^]-4-^7:^ :/5^Jl/]-L- 

'H-NMR(CDCl3) 6 1.40-2,20 (m, 7H). 2.59-2.80 (m. 
IH). 2.90-3.50 (m, 5H). 3. 50-3. 80 (m, Ifl), 4.28-4. 
54 (m. IH), 4.54-4.70 (m, IH). 5.04 (ABq, J=13.8. 
39.7 Hz. IH), 5.45-5.70 (m, IH). 6.18-6.30 (m. 1 
H). 6.90-7.50 (m.lOH), 7.65 (d, J= 7.36 Hz. IH), 
7.84 (d, J= 7.36 Hz. Ifl). 7.94-8.04 (m,lH): MS(SIM 
S) in/z 620 (M^O. 

[0 0 5 7] mmmQ 20 

7-tr5^Jl-D-7xnjU77r:;P-N-[l-[(2-^7'/U;U);^ 
}Vt^-}l]'4-^r:iiy/:f'f-}l]-l-Zfo^) >7 5 H 

7- b^;p-D-7x— ;U77";WL-::^D'j ><h^JSI«J ic 

'H-KMR(D2 0)6 1.50-2.50 (n. IIH). 2.52-2.75 (m. 2 
H), 2.97-3.13 (b, 2H), 3. 15-3. 50 (m, 2H), 3.65-3.80 
(m, IH). 4.35-4.50 (d, IH), 5.35-5.50 (m, Ifl). 7. 
23-7.55 (m, 5H), 8.00-8.22 (m. 2H); MS(SIMS) m/z 5 
28 (M^'). 

[0 0 5 8] ^MCTIO ^ 
3- 7 X T^g bT^t -;U-N- [l- [ (2-f^7 y U Jl) 

3- 7 xz:;py □ t::i--;p-L-y □ u >tmmm i cco^t^ 

»H-NMR(D2 0) 6 1.50-2.50 (m, 6H), 2.50-3.25 (m, 8 
H). 3.25-3.57 (m. 2H), 4.28-4.38 (m, IH), 5.40-5.4 * 
6 (m, IH). 7.20-7.40 (m, 5H), 7.60-7.70 (m. Ifl), 
8.00-8.10 (d. IH); MS (SIMS) m/z 471 (M '')• 

[0 0 5 9] ^mmi 1 

4- 7 X n JU:/5^ / JU-N- [1- [ (2-^7 7 'J M ti 40 

}V\-A-^rzLi;j':f^M-i'':fw) >75 H 

4- 7 xn;^7"^' y < ;i^L-y □ >J > t^jfi^ i c(D{fc^«5 

'H-NMR(CDCIj) 6 1.72-1.75 (n, 2H). 1.8^2.09 (m, 
5H). 2.26-2.51 (m. 5H), 2.61-2.68 (m. 2H). 3.13-3. 
56 (m, 4H), 4.42-4.53 (m, IH), 5.59 (brs. IE), 7.0 

8- 7.28 (m. 5H). 7.70 (d. J= 3.1 Hz, IE), 7.77-7.90*—- 
(m, 2H), 8.00(d. J= 3.1 Hz, IE); MS (SIMS) ib/z= 4 

85 (M^'). 

[00 6 0] ^gtll 2 50 



D-y □ 'J ;U-N- [1- [ (2-^ 7 U ;l^) :^ JU^^^JU] -4- ^7 

y 7^^>iI/]-L-:/D U >75 h* 
t-7' v;*7;i'4^r:;u-i>-7'D g JU-L-:/n U > ,hl^Jfi^ 

ic<^^t'&!K!iA^^iiM«aj 1 tnm.u.iim^'^^.i'Tc. 

'H-NMR(D2 0) 6 1.70-2.20 (m. 9H), 2.30-2.45 (n, 1 
H). 2.47-2.65 (m. 2H), 3.25-3.35 (in, IE), 3.4(h3.5 
5 (m, 2H). 3.60-3.68 (m, Ifl), 3.70-3.80 (iD,lH), 3. 
80-3.90 (m. Ifl). 4.58 (dd. J= 3.40. 5.17 Hz, IE). 
4.68 (dd. J= 6.90,7.59 Hz. IB), 5.51 (dd. J= 5.17, 
9.31 Hz, IH). 8.12 (d. J= 3.40 Hz. Ifl). 8.18 (d. 
J= 3.40 Hz. Ifl); MS(FD) m/z 435 (M^). 

[00 6 1] n^mi2 

2-[2-(7x:z;l/5":t7-fe^;i/) D^^^jj-i-T 
4^zi;t^L-7;t^^-;W^7^/-;u 

2- ( 7 X - JU^:t 7ir ^JU) X D ^^-y- > :^ ;l-3i^ >K <!: 

I^JSM 1 c (D^^mii-^ ^ mmm 2 t f^^;5::*rfeT^fi£ t 
fc. 

'H-NMR(CDjOD) 5 1.10-2.20 (m, 12H), 2.63 (m. Ifl), 
3.02 (m, IH), 3.09-3.23 (m. 2H), 3.83-4.09 (m. 2 

H), 5.47-5.55 (m, IH), 7.05-7.40 (m, 5H), 8.02 (m, 
IE). 8.10 (n. IE); HS(SIHS) n/z 502 (M*'). 

[0 0 6 2] ^miA. 

4-7xr:;i.yj^y^jP-M-[l-[(2-g^7^/U;W:^;p^- 

;i^3-5-7$y^>5^ju]-L-::^D'J>7g H 

4-7 x-;p:^5^ / ;i-L- u > t%%m 3 c0^b-&!g5 

'H-NMR(D2 0)(5 1.40-2.25 (m, lOH), 2.35 (m. 2H), 2. 
65 (m, 2E), 2.99 (m. 2H), 3.42-3.52 (m, 4H). 4.40 
(d, IH), 5.46 (m, Ifl), 7.10-7.40 (m, 5H), 8.05 (m, 
IE). 8.11 (m. IE): MS(SIMS) m/z 457 (M*M. 

[0 06 3] ^m\is 

3- 7xz:;i/yDb::tn;u-N-[i-[(2-^7'/'J>'U):^;W^ 
i:;P]-5-7a /^>^Ji/]-L-7a U >7^ K 
3-7xr;i.7'D tr:t-;W-L-:/n U ^ir^Sfifi^d 3 c©^^ 

»H-NMR(Di0)6 1.20-1.90 (m. 7fl), 1.90-2.20 (n. 2 
H), 2.50-3.00 (m, 5H), 3.20-3.54 (m, 2H). 4.29-4.3 
7 (m, IE), 5.39 (dd. J= 3.75, 8.00 Hz, Ifl). 7.12- 
7.35 (id, 5H), 7.98 (d. J= 2.77 Hz, IE), 8.06 (d, J 
= 2.77 Hz, IE): MS(SIMS) m/z 443 (M*M. 

[0 0 64] m's^mi 6 

D-7 X -;P7 7 -;WN- (2-^7 -7 U JP) :^ 

-6-7g/^^'>;U]-L-:^a'J>7S K 

t-:r h=^^'>^;U3j^-;i-i>-7x-;i'77-;p-L-:/o 'j > 

t2-[2-75 /-7-('^>>5;P:t^->*;i/3j^-;U)75 7-1 

iH-NMR(DiO) (5 1.20-1.90 (n, 9H), 2.00-2.20 (m, 2 
H), 2.74 (ddd, J= 6.90,7.24, 7. 59 Hz, Ifl). 2.98-3. 
10 (m, 2H). 3.10-3.32 (m. 2H), 3.39-3.50 (m.lE). 
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4.44 (dd, J= 4.83, 9.66 Hz. IH), 4.50-4.60 (m, 1 
H), 5.48 (dd. J= 4.14, 9.66 Hz. IH). 7,25-7.50 Cm, 

5H). 8.10 Cd. J= 2.41 Hz, IH). 8.15 (d. J= 2.41 H 
z, IB); MS(SIMS) m/z 471 (M*'). 

[0 0 6 5] m^m 1 7 

3-7x:2;l.7^Dt:;;j--;b-N-[l-[(2-^77U;i/);^JU:J^ 

-;u]-6-75 /A^'>;i/]-L-:^nu >ya H 
3-7xr;i/yn tr:t-;u-L-:/o U > t2-[2-75 y-7- 
(^>vJU;r:^^'>:^JUd^-JU)7 5y-l-t: HD^^5x/\;/' 

'H-NHR(D2 0) (5 1.20-1.90 (m. lOH), 1.90-2.08 (m, 1 
H), 2.08-2.30 (m, IB) , 2. 54-2. 85 Cm, IH), 2.85-3.06 

Cm. 6H). 3.25-3.35 (m, IE). 3.40-3.61 Cm. 2H), 4. 
41 (d. J= 6.90 Hz. IB), 5.43 (dd, J= 3.45, 8,60 H 
z. IB). 7.14-7.37Cm. 5H). 8.02 (d, J= 24 Hz, IH). 
8.08 Cd. J= 24 Hz. IH); MS(FD) m/z 456(M 

[0 0 66] ^"^m 1 8 
D-7 X :i JU7 7 :^JU-N-[1- [ (2-^7 'J }V) t} 
-4-^ K:^=^->y?"Jl^l-L-ynU >75 K a? 
t-:/h^>';^7JU:l^-JU-D-7x-JP7^-JU-L-:/PU> 
t2-(2-75/-l-hb*D:^^->-5-;^ h^i^^>^}V)^7 

^H-NMRCCDCh) 6 1.57-1.59 (m, IH). 1.73-1.88 (m. 
5H), 2.07-2.14 (m, 2H). 2.75-2,78 (m. IE), 3.20-3. 
33 (m, 2H). 3.35 Cs. 3H), 3.49-3.56 (m. 3H),4.42 
(dd, J= 4.2, 8.5 Hz. IH). 4.53 (m. IH). 5.49 Cdd, 
J= 4.3. 8.4 Hz, IB). 7.31-7.34 Cm, 2H). 7.41-7.46 
Cm. 3H), 8.09 (d. J= 3.1 Hz. IB). 8.14Cd, J= 3.1 H* 
z, IB); MS (FD) m/z 459 (M*^) J^? 

[0 0 6 7] mmmi9 

D-7 xr:;U7 ^^jl'-N-El-E (2-^>y9^7 ^ U ;u) 

4^n;M-4-pt h4^->y^JU]-L-ya'J >7a H 

t - y h + ^ - ;p-D- 7 X -;u7 ^ -Ji-L- y D ij > 

t2-(2-75/-l-t Hn:^'>-5-^ h=^->^>?^JU)^> 

'/^77-;i/;5ie.^«ai 1 tl^^ft::^ffiT'&^Lfc. 

'H-NMR(CDCh) 6 1.74-1.78 Cm, IH), 1.8CM.93 (m. 
4H), 2,04-2.19 (m. 2fl), 2.73-2.74 Cm. IH). 3.1&-3. 
28 (m. 2H). 3.35 (s. 3H). 3.54-3.58 (m. 4H).4.40- 

4.45 (m, IH). 4.50-4.54 (m, IB), 5,56 (dd. J= 4.3, ^ 
8.4 Hz. IB), 7.24-7.43 (m, 5H), 7.67-7.73 Cm. 2 

H), 8.15-8.26 (m, 2H); MS (SIMS) m/z= 509 (M 
[0 0 6 8] ^iS^2 0 

t-::rh^i/:^;U;}^-jl/-D-7xr:;i^77r.;i/-N-[i-[(2- 
^7y'J;i.)^JU3K:i;i^]-4-;^ m^->y^;i^]-L-7^aU 
>75H 

t-y K^5/;^7JU:i^-;WD-7x -;i/7 ^-Jk-L-^D g • 
i:2-(2-7a y-l-t HD:^^->-5->t h^>'^>^}\^)^7 
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tH-NMR(D2 0) (5 1.51-1.90 (m. 14H), 2.15-2.23 (m, 2 
H), 2.62-2.66 Cm, IE) . 3, 01-3. 04 (m, 2H). 3.30 Cs. 
3H). 3.38-3.44 Cm. 3H). 3.54-3.57 (m. IH). 4.49-4. 
62 (m. 2H). 5.40-5,43 Cm, IB), 5.75-5.79 Cm, IB), 
7.18-7.32 Cm, 5H), 7,53-7.61 (m. 2H). 7.95-7.98 
(m, IB). 8.18-8.21 (m, IB); MSCFD) m/z 558 (MM. 

too69] mm2 1 

t-yh^'>:^>'Uit^:^;t/-D-7xziJU7^:^;i/-N-[l-[C2- 
^y^J^y V 'J JU) ;^ JUit^:n;[/] -4- ^ -> -l- 
:/PU>7^ H 

t-y h=^->:/7>lU:^^-JU-D-7x-;U75-Jl/-L-:^DU > 
<h2-C2-75y-l-t: Hn^r->-5->t h^^^->'^>5^;P)^> 

^H-NMRCDz0)5 1.43 Cs, 9B). 1.51-1.67 Cm, 4H), 1.8 
0-1.89 Cm. 2B), 2.07-2.21 Cm, 2H), 2.61-2.63 Cm. 1 
B). 2.90-3.05 Cm. 2B). 3.30 Cs, 3H). 3.33-3.40 (m, 

2H), 3,51-3.54 Cm, IB), 4.44-4.48 (m. IB), 4.62- 
4.64 Cm, IH). 5.44-5.47 (m. IH), 5.55-5.62 Cm, 1 
H). 7.20-7.31 Cm. 5H). 7.63-7.65 (m.lfl),7.68 Cd. J 
= 3.0 Hz. IB). 8.02 (d, J= 3.0 Hz, IB); MS(FD) m/z 

608 (MO. 

[00 7 0] 2 
D-7 X -;U7 V WN- [l-[ (2-^7 7 'J )V) H 

-2-7x:z;i^x5";p]-L-yD'J >75 K 

t-:/ h:^^->;^j>/u:i^-;u-D-7x-;v7^-JU-L-:/o 'J > 

<i:2- (2-7 S y -1- 1 H n + i^-3- 7 X □ tr JP) 5^7 

^H-NMR(CDCl3) 6 1.49-1.54 (m. 2fl), 1.60-1. 80 (m. 
IH), 2.10-2.14 (m. IH), 2.59-2.67 (m, IH), 2,85-2. 
97 (m, 2H), 3.10-3,19 (m. IB), 3.28-3.49 Cm,2H). 
3.64-3.75 (m. IH). 4.50-4,54 (m, IH), 5.88-5.93 
(m. IH), 7. 20-7, 36 (m, lOfl). 7.67-7.78 (m. 2H). 8.0 
6-8.08 (m, IB); MS (SIMS) m/z 477 (M*'). 
[0 0 7 1] ^m2Z 

4-7xn;u:/^y< ;i-M- [ i- [ (2-^ 7 y J JU) :^ >ii-::t^- 
;i/]x^;w]-L-:/p'j>7^ H 
4-7 X / -f ;i/-L- :/D g > i:2- (2-7 ^ / -1- 1 
h'D^>':/u e;W5^7V-;U75i^llJfifi«l 1 ti^Sft:^ 

iH-NMR(D20)(5 1.52 (d. J= 6.90 Hz, IB), 1.80-2.30 
(m. 6H), 2.30-2.38 (m.2H), 2.68-2.74 (m. 2H). 3.30 
-3.40 (m. IE), 3.45-3.52 (m. Ifl), 4.62 (dd, J= 2.4 
1, 9.31Hz. IH). 5.69 (q. J = 6.90 Hz, IE), 7.18-7. 
31 Cm, 5H), 7.69 (d. J= 3.10 Hz, IB). 8.02 Cd. J= 
-3.10 Hz;- IB); MSCFD) m/z 399 CM*). 
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